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Abstract 
 
As the world moves towards the sustainable ideology, it is important for organisations to 
participate in such innovations. The objective of this research is to develop a model of 
sustainable supply chain management adoption based on the theory of planned behaviour. 
Using data from Thailand’s automotive and electrical/electronic industries and employing the 
partial least squares structural equation technique, this research investigates managerial 
intention towards sustainable supply chain adoption. The result of the study demonstrates a 
strong relationship of managers’ attitude and perceived behavioural control towards the 
intention to adopt sustainable supply chain management practices. However, the variable of 
subjective norm shows a weak relationship towards the intention to adopt sustainable supply 
chain management. This may indicate that the elements of subjective norm such as market, 
customers, government and community are a lesser composite of sustainable adoption. 
Therefore, this may present an opportunity for a future research, focusing on the subjective 
norm/social perspective in conjunction to the adoption of sustainable supply chain 
management. 
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Chapter 1 Introduction 
 
 
1.1 Chapter overview 
 
 
Chapter 1 outlines the topic that is the subject of this thesis. It introduces the current issue of 
organisations and their sustainable supply chains in Section 1.2. Section 1.3 will discuss the 
background of the research by examining related pressures on sustainable supply chain 
practices. This is followed by Section 1.3 which describes the context of the research. Section 
1.4 will discuss the research problem, followed by an articulation of the research question in 
Section 1.5 and research scope in Section 1.6. Section 1.7 will explain the research 
methodology and this is described in more detail in Chapter 3. Section 1.8 will address the 
significance of the research. Section 1.9 summarises what each chapter will set out to do 
while Section 1.10 provides the summary of the major themes described here. 
1.2 Research overview 
 
 
The concept of environmental sustainability has become increasingly popular among business 
enterprises in the past two decades (Linton, Klassen & Jayaraman 2007; Hsu & Hu 2008; 
Zhu, Sarkis & Lai 2008b; Diabat & Govindan 2011; Kuik, Nagalingam & Amer 2011). 
Additionally, rapidly growing globalisation in the 21st century has linked businesses all 
around the world, making the traditional supply chain extremely complex and competitive for 
many businesses. For organisations to survive and compete in the future they need to achieve 
costs reduction and generate innovations while maintaining their reputation (i.e. sustainable 
innovations) and ability to please customers (Porter & Van der Linde 1995; Zhu, Sarkis & 
Lai 2008b).  
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Although the term ‘sustainable’ is widely used, it is still a ‘vague concept’ and can be 
difficult for businesses to apply to their own contexts (Tseng, Divinagracia & Divinagracia 
2009; Tseng 2013). Nevertheless, the shift to being environmentally sustainable is quite 
common but only in terms of doing ‘good business’, i.e. obtaining profits, internal efficiency 
and competitiveness (Chan 2007; Srivastava 2007). Likewise, the adoption of 
environmentally sustainable supply chain procedures has significantly impacted on both 
society and the organisational economy (Krumwiede & Sheu 2002; Chan 2007). Seuring and 
Müller (2008) suggested that focal organisations are linked to their suppliers and customers 
via the flows of materials, information and capital. This impact on both social and 
environmental burdens all parties within the supply chain network. Additionally, the focal 
organisation can be deemed socially and environmentally responsible for the performance of 
their suppliers. With concerns about waste/pollution, deterioration of environment, climate 
change and resource availability escalating, organisations are often forced by many internal 
and external factors to develop or engage in a sustainable supply chain management strategy 
(Mollenkopf et al. 2010; Gunasekaran & Spalanzani 2012).   
1.3 Research background  
 
 
Organisations are often pressured into adopting sustainable practices. These pressures can be 
divided into two categories, internal and external (Walker, Lucio & McBain 2008; Mann et 
al. 2010; Mollenkopf et al. 2010; Gunasekaran & Spalanzani 2012). As an example of 
internal pressure, cost is regarded as a significant factor in the adoption of sustainable 
practices. Cost savings and waste reductions are often mentioned as primary drivers of 
sustainable supply chain management (Teo & Loosemore 2001; Montalvo 2008; Walker, 
Lucio & McBain 2008). Organisations tend to reduce any unnecessary costs by reducing 
overheads, wastes and improving their internal mechanisms so that they are more efficient 
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(Walker, Lucio & McBain 2008). Other significant drivers of sustainable practices include 
managerial attitudes and perceptions (Teo & Loosemore 2001). The incentives and beliefs of 
companies’ or businesses’ founders or managers often permeate throughout the organisation, 
hence this can be viewed as both a driver and barrier (New, Green & Morton 2000). Although 
managers are beginning to grasp the concept of sustainability, not many have the knowledge 
and/or skills to apply it to the already existing business or its procedures (Tseng, Divinagracia 
& Divinagracia 2009; Tseng 2013). There are many more internal drivers of sustainable 
supply chain management that are described in the literature, for example corporation culture 
(Mollenkopf et al. 2010), organisational value (Walker, Lucio & McBain 2008), commodity 
risk management (Montalvo 2003), strategy (Gupta & Palsule-Desai 2011), value champion 
(Walker, Lucio & McBain 2008) and supply chain economics (Sharfman, Shaft & Anex 
2009).  
 
It is more common for organisations to be influenced by the outside forces when 
implementing environmentally sustainable practices. Of the external drivers, government 
regulations are the most significant ones concerning sustainable supply chain management 
(Zhu, Sarkis & Geng 2005; Mann et al. 2010). Rising environmental concerns have forced 
governments to intervene and induce mandatory environmental regulations that are now in 
place worldwide. Likewise, for better or worse, an organisation has no other alternative but to 
comply (Ramus & Montiel 2005). Governmental regulations on the environmental impact 
had escalated throughout the world, particularly in the US and Europe, and moreover the 
concept of environmental sustainability has now spread to some Asian countries (Rao & Holt 
2005; Hsu & Hu 2008).  Other common drivers include the demands of suppliers and 
customers. The escalation of supplier pressure is different to that of customers and 
government.  
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Suppliers alone may not be much of a driver, however, the supplier’s collaboration and 
strategic alliance may trigger sustainable adoption (Delmas & Montiel 2009). Depending on 
the type of relationship, being integrated with environmentally conscious suppliers and 
customers may lead the organisation to adopt an environmental management system such as 
ISO 14001 (Delmas & Montiel 2009; Diabat & Govindan 2011). With respect to clientele 
some supply chain customers may require the focal organisation to work according to ISO 
14001. In retrospect, since end-consumers are becoming more educated (Krikke, Le Blanc & 
Van de Velde 2004), they are likely to demand that organisations become more ‘green’ 
(Georgiadis & Vlachos 2004). Additionally, in order to maintain its reputation, an 
organisation needs to comply with the demands of its customers. There are other external 
drivers of sustainable supply chain management and these include non-governmental 
organisations (NGOs) (Hervani, Helms & Sarkis 2005), social pressure groups (Seuring & 
Müller 2008), and stakeholders (Presley, Meade & Sarkis 2007; Seuring & Müller 2008; 
Mann et al. 2010). Therefore, is it importance that organisations to address these issues by 
incorporating sustainable innovations into their operations.  
1.3.1 Thailand’s profile 
 
 
This section provides general information on Thailand as a whole, focusing on the economy 
and its exports. Section 1.3.1.1 will discuss the contribution of Thailand exports to the 
nation’s gross domestic product (GDP) as well as the contribution of the manufacturing 
sector to the GDP.  
1.3.1.1 Gross domestic product (GDP) and exports 
 
 
Located in South-East Asia, Thailand had a population of 66.79 million in 2012 (The World 
Bank 2015). In 2011 Thailand was ranked among one of the upper middle income nations of 
the East Asia and Pacific (The World Bank 2015). During 2008–2009 – in the midst of what 
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become known as the Global Financial Crisis - Thailand took a dramatic blow as its GDP 
slumped due to political disruption as well as the global recession crisis. In 2012, Thailand’s 
gross domestic product was at US$366 billion which constituted a huge increase on US$273 
current in 2008. Of this the exporting of goods and services was estimated to be 75% of the 
total gross domestic product in 2012 (The World Bank 2015). Figure 1-1 shows the 
contribution of exports and imports to Thailand’s GDP. 
 
Figure 1-1 Exports and imports contribution to Thailand’s GDP (Source: The World Bank 
2015) 
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Figure 1-2 Exporting components between 2005 and 2014 (Source: The World Bank 2015) 
 
 
 
 
 
Figure 1-1 illustrates the contribution of Thailand’s exports to GDP growth in annual 
percentage terms. Figure 1-2 shows the exporting components of Thailand, which are 
classified as merchandise trade. Merchandise trade data represent the goods and/or financial 
transactions into or out of the nation’s economy recorded in the balance of payments (The 
World Bank 2015). Here, Figure 1-2 compares the exporting of food, agricultural raw 
materials, fuels, ores and metals to the manufacturing sector between 2005 and 2014. It is 
clear that Thailand’s manufacturing sector contributes largely to the total amount of exports. 
It is evident that the manufacturing sector is the most important one when it comes to exports. 
Most of Thailand’s exports go to China, Japan and the USA (Ministry of Commerce 2014). 
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1.3.1.2 Manufacturing Sector 
 
This section will compare the top ten exporting commodities based on information provided 
by the Thailand Ministry of Commerce between 2013 and 2014 (shown in Figure 1-3 below). 
 
Figure 1-3 Thailand’s top ten exports for 2013 and 2014 (Source: Thailand Ministry of 
Commerce 2015) 
 
 
 
 
 
As documented by the Thailand Ministry of Commerce in Figure 1-3, automotive/parts and 
accesscories and computer parts and components are among the highest exports and services 
between 2013 and 2014. Likewise, the exporting of automotive/parts and accessories has 
drastically increased in this period. Although fuel and jewels and fashion accessories’ ranking 
has not changed since 2013 either, their export value is not as high as automotive/parts and 
accesscories and computer parts and components. For this reason the research will focus on 
the latter two industries. These are explained in more detail below. 
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1.3.1.3 Automotive/parts and accessories  
 
 
The automotive industry is currently one of Thailand’s leading industries and it has 
contributed significantly to the national employment rate, directly and indirectly to other 
industries through the supply chain (i.e. iron/steel, petrochemicals, plastics, 
electric/electronics and rubber industries) (Thailand Automotive Institute 2014). In 2014 
Thailand was ranked number twelve for total automotive production globally, with 1,880,007 
cars and commercial vehicles combined. Also Thailand is ranked number eighteen in total 
cars production (742,678 total) and six in total commercial vehicles production (1,137,329 
total) (OICA 2013). This futher confirms the importance of the automotive industry to 
Thailand’s GDP. 
 
According to Thailand Automotive Institute (2014) Japan is one of the largest investor in the 
ASEAN automotive industry, with Thailand being number one in terms of Japan’s foreign 
direct investment in the automotive industry. Exported products from Thailand include 
component parts, engines, wiring harness, batteries and glass, with component parts and 
engines having the highest exporting value (Thailand Automotive Institute 2014). 
 
1.3.1.4 Electrical/electronic parts and components  
 
 
Computer parts and components constitute the second highest exports made in Thailand 
(Figure 1-3). Computer parts and components are recognised as being part of the 
electrical/electronic parts and components industry (i.e. hard disk drive). Similarly to 
Thailand’s automotive industry, an industry of this calibre does contribute significantly to the 
national employment rate, to other industries directly or indirectly, and through the supply 
chain.  
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According to the Thailand Electrical and Electronics Institute (2013), the majority of 
shareholders/foreign investors are from Japan who have a great stake in the automotive 
industry. Based on the 2013 data, the exports of electrical/electronic parts and components 
were 17% to other ASEAN countries, 17% to the United States, 14% to Europe, 10% to 
China, 10% to Japan and 32% to other countries (Thailand Electrical and Electronics Institute 
2013). Moreover, the electrical/electronic products exported include a vast variety of 
products, for example notebooks (laptops), central processing units, circuits, power supply 
units, AC generators/alternators, VCD/DVDs, cooling compressors, refrigerators, and 
feature-driven products such as sound reproducers, hard disks and CD-ROM drives.  
 
1.4 Research problem 
 
 
Thailand, as one of the fastest developing nations in South-East Asia, exports many types of 
commodities throughout the world. The mainstream market is largely located in China, Japan 
and the USA (Australian Trade Commission 2014; Ministry of Commerce 2014). In 2012, 
Thailand’s GDP was the second largest of the ASEAN nations (International Monetary Fund 
2014). Likewise, as shown in Figure 1-1, Thailand’s annual growth percentage of GDP had 
dropped significantly compared to that of the previous year (The World Bank 2015). To 
maintain its overall competitiveness globally, an organisation must satisfy its customers while 
complying with other nations’ economic and trade policies, and it must initiate a new 
business structure and a variety of sustainable innovations (Rao & Holt 2005; Zhu, Sarkis & 
Lai 2008b). For example, some foreign businesses like Toyota may require all their suppliers 
to have ISO 14001 or other environmental standard systems (Zhu, Sarkis & Geng 2005; 
Seuring & Müller 2008; Zhu, Sarkis & Lai 2008b).  
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This has created many issues and implications for businesses.  Zhu, Sarkis and Lai (2008b); 
Tseng, Divinagracia and Divinagracia (2009); Tseng (2013) mentioned that other countries’ 
international laws may restrain organisations even more, i.e. European directives on Waste 
Electrical and Electronics Equipment (WEEE), Restriction on Hazardous Substances (RoHS), 
Registration, Evaluation and Authorisation of Chemicals (REACH). Likewise, such pro-
active strategies are already implemented by many leading organisations, for example Sony, 
Motorola, Panasonic and Dell. These directives internally and externally have led many Thai 
organisations to incorporate into their current operations an environmentally sustainable 
structure. Therefore, it is important to understand which factors affect the organisational 
intention and decision to adopt sustainable supply chain management practices. 
 
1.5 Research objective and question 
 
 
The objective of this study is to investigate the important attributes of managers’ intentions to 
adopt sustainable supply chain management practices. This research develops a conceptual 
framework of factors that may influence their implementation of sustainable innovations. 
Therefore, this research aims to explore and investigate the following: 
• whether or not managers’ attitude will affect the intention and the decision to adopt 
sustainable supply chain management practices,  
• whether or not external pressures can affect managers’ intention and decision to adopt 
sustainable supply chain management, and 
• whether or not organisational capability will affect managers’ intention and decision 
to engage in sustainable supply chain management practices. 
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1.6 Research scope 
 
 
This research uses a behavioural theory perspective to understand managers’ intention to 
adopt sustainable supply chain management practices. This research uses Thailand as a case 
study and as previously mentioned, it will concentrate on the two leading exporting industries 
as an anchor to investigate the sustainable supply chain adoption in Thailand. These 
industries are: firstly, automotive/parts and accessories; and secondly, electrical/electronic 
parts and components.  
 
1.7 Methodology 
 
 
This research has a positivist underlining ideology. Positivist research takes into the account 
the real world and develops an external approach to reach the objective (Easterby-Smith, 
Thorpe & Lowe 1991). Through a quantitative approach using theory of planned behaviour 
(TPB), this research aims to explore and understand managers’ intention to adopt sustainable 
supply chain management practices in Thailand. Surveys were developed in order collect data 
for this research. Pilot studies were completed before the surveys were distributed, to make 
sure that it is sensible to and understood by industry personnel. An e-mail survey method was 
employed in this research. Data obtained from the surveys were screened for any 
abnormalities in preparation for the analysis. A partial least squares structural equation 
modelling analysis served to determine the relationship between antecedents of attitude, 
subjective norm and perceived behavioural control concerning managers’ intention to adopt 
sustainable supply chain management practices. 
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1.8 Significance of research 
 
 
A preliminary assessment of the literature indicates the lack of studies on the subject of 
sustainable supply chain management and in particular the role of theory of planned 
behaviour. A behavioural theory was chosen to understand and predict managers’ behaviour 
in engaging in sustainable supply chain management practices in Thailand. Likewise, the 
theory of planned behaviour as mentioned by Ajzen (1991) was developed to understand and 
predict human behaviour in a specific environment. Secondly, according to Seuring (2013), 
not many sustainable supply chain studies since the 1990s used a quantitative analysis 
method. In order to overcome this ‘gap’, this research utilises a partial least squares structural 
equation modelling to analyse managers’ intention to adopt sustainable supply chain 
management practices. Thirdly and lastly, although many sustainable supply chain studies 
have been published on Asian experiences, only a handful has focused on Thailand as a 
particular case study. Thus, this research will focus on Thailand as a single case study. As 
shown in Section 1.3.1, the manufacturing export sector contributes significantly to the 
nation’s GDP, so it is important to closely examine this sector to comprehend the adoption of 
sustainable supply chain innovations in Thailand.  
 
1.9 Chapters outline 
 
Chapter 1: begins with the clarification of the research topic background, and elaborates on 
the relationship between Thailand’s exports and its GDP. Afterward, the research problem 
and objectives are described. Lastly, a short version of the methodology and the research 
significant will be provided, and explained in more depth in Chapter 3. 
 
Chapter 2: begins with the background and the use of the theory of planned behaviour, the 
differences between traditional theory and current theory. This section will provide a review 
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of sustainable supply chain studies and the role of theory of planned behaviour. 
Subsequently, the concept of supply chain and sustainability will be appropriately explained 
and defined. In addition the concept of sustainable supply chain management will be 
comprehensively reviewed by making a unique distinction between green supply chain 
management and sustainable supply chain management. In this section, each element of the 
sustainable ‘triple bottom line’ will be individually investigated. This chapter includes an 
extraction of sub-variables and their definition. From the sub-variables, the research 
framework and hypotheses are developed.  
 
Chapter 3: includes methodology and design. The chapter begins with the research 
philosophy ideology and the method or plan of getting the information. After the research 
plan is clearly identified, the next section will discuss the approaches undertaken when 
designing the questionnaire. 
 
Chapter 4: will determine the survey methods and descriptive indicators. This chapter will 
explain the rationale for the survey method selected and its underlying theory. Following the 
survey method section, the targeted population will be explained. In addition, the data 
collection process and response rate will be disclosed. The final section of this chapter will 
include minor data examinations and data cleanings. In this section, information obtained 
from the preliminary analyses will be discussed. 
 
Chapter 5: this chapter begins with a description of each analysis under the umbrella of 
structural equation modelling. Likewise, this section will discuss the function of structural 
equation modelling before breaking into path analysis, covariance based structural equation 
modelling and partial least squares structural equation modelling. In addition, the selected 
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technique will be clearly identified. The final section will include all the analyses done using 
the data that has been collected. The results of the analysis will be explained. 
 
Chapter 6: is the discussion of the result. Using three major sections (inner model, the outer 
model and the hypotheses), this chapter will discuss the results of the analysis and compare 
them to the studies critiqued in the literature review.  
 
Chapter 7: will provide the implications and conclusion of this research. This chapter will 
discuss the implications of this research from both academics’ and managers’ point of view. 
Secondly, the objective of this research will be revisited along with the research question, 
articulating the results obtained. Lastly, this chapter will end with a conclusion of the entire 
thesis, summarising all the findings and results and what they mean for the topic researched 
in this thesis. Figure 1-4 outlines the thesis structure. 
 
1.10 Summary 
 
 
Chapter 1 began with a short introduction on the topic of sustainability and how it affects 
business enterprises. After a general description the next section is the research background. 
This section discussed the pressures faced by organisations internally and externally when 
they are implementing or considering the implementation of sustainable supply chain 
management practices. Included as part of the research background is Thailand nation’s 
profile and in particular the importance of exports to GDP. After the significance of 
Thailand’s exports was discussed, the methodology and significance of the research were 
noted.  
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Figure 1-4 Chapter outline 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chapter 1: Introduction 
 
Research background, Thailand, industries, research problem, research 
objective and question, scope, methodology and chapters outline 
 
Chapter 2: Literature review 
Theory, supply chain management, sustainability, sustainable supply chain 
management, the triple bottom line, framework and hypotheses 
Chapter 3: Methodology and design 
Methodology and questionnaire design 
Chapter 4: Survey methods and descriptive indicators 
Surveys method, population, data collection, response rate, data examination 
and cleaning and responses profile 
Chapter 5: Data analysis and results 
Choice of statistics model, structural equation modelling, path modelling, 
covariance base and partial least squares structural equation modelling and 
     
Chapter 6: Discussion of results 
This section will discuss and conclude all the findings in conjunction with 
the hypotheses developed for this study. 
Chapter 7: Implication and conclusion 
Implications for academics and managers, revisiting the research question 
and developing a conclusion on the major themes covered 
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Chapter 2 Literature review 
 
 
2.1 Chapter overview 
 
 
Through a review of the extant literature, Chapter 2 offers a comprehensive exploration of 
‘sustainable supply chain management’ and the ‘theory of planned behaviour’. The purpose 
of a literature review is to clarify the meaning as well as all the significant aspects of 
sustainable supply chain management and the theory of planned behaviour. Chapter 2 is 
organised as follows. Sections 2.2 and 2.3 will explain the background and definition of the 
theory of planned behaviour along with its antecedents. Sections 2.4 to 2.5 will clarify the 
concept of supply chain management, as well as describe the context and offer a definition of 
what it is. Sections 2.6 to 2.8 clarify the term sustainable supply chain management. In order 
to fully grasp the concept of sustainable supply chain management, the meaning of 
‘sustainable’ must firstly be understood before differentiating the differences between green 
supply chain management and sustainable supply chain management. The definitions and 
dimensions of sustainable supply chain management are outlined in this section. Section 2.9 
will demonstrate the extraction of specific variables from the literature to be used in the 
framework and hypotheses. Lastly, a summary of Chapter 2 will be provided in Section 2.10. 
 
2.2 Introduction  
 
 
The theory of planned behaviour first began as the theory of reasoned action (TRA) and it 
originated in Fishbein’s early work in 1967. It postulates the ability to predict human 
behaviours under volitional control (Fishbein & Ajzen 1975; Hankins, French & Horne 2000; 
Montano & Kasprzyk 2008). It has been written that “the theory of reasoned action assumes 
that the most important direct determinant of behaviour is behavioural intention” (Montano & 
Kasprzyk 2008, p. 74). Therefore, by looking at the link between behaviour and intention, the 
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theory aims to predict a wide range of human behaviours under the context of volitional 
control (Fishbein 1967; Madden, Ellen & Ajzen 1992; Chang 1998; Montano & Kasprzyk 
2008). To completely understand the concept of the theory of planned behaviour, the theory 
of reasoned action needs to be explained in detail and this done in the section below. 
 
2.3 Background to the theory of planned behaviour  
 
 
According to the theory of reasoned action, human behaviours/actions can be determined by 
their intention, which in turn can be determined by two interdependent antecedents, attitude 
and subjective norm (Fishbein 1967; Ajzen & Madden 1986; Montano & Kasprzyk 2008). 
Attitude and subjective norm are said to govern humans’ intention to execute a particular 
belief or action. Hence, intention is perceived to be the key factor that affects human 
behaviours, by indicating how much effort people are willing to put into certain behaviours 
and why (Fishbein 1967). According to this theory, any variables outside of the model were 
assumed to affect humans’ intention, either by associating with either attitude or subjective 
norm (Fishbein & Ajzen 1975). 
 
According to the theory of reasoned action, the antecedents of intention (attitude and 
subjective norm) were derived from the concept of salient beliefs. These salient beliefs were 
speculated to be the underlying factors which influence individual attitude and subjective 
norm (Fishbein & Ajzen 1975; Ajzen & Madden 1986; Madden, Ellen & Ajzen 1992). In 
other words, an individual’s volitional intention to engage in a particular behaviour, is 
generated from that person’s beliefs about doing an activity or making a decision (Conner & 
Sparks 1996). Two types of salient beliefs are differentiated in the theory of reasoned action 
and they are believed to activate the emergence of human intention. These are, firstly, 
behavioural beliefs that underlines the antecedent of attitude, and secondly, normative beliefs, 
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which were said to govern the antecedent of subjective norm (Fishbein 1967; Ajzen & 
Madden 1986). In brief, behavioural beliefs refer to beliefs which an individual has about the 
outcomes and consequences of performing or not performing an action/behaviour by 
assessing these outcomes and consequences. Normative beliefs refer to beliefs concerning 
how an individual thinks how others might perceive (approve or disapprove) of his/her action 
of a given behaviour (Sarver 1983). Both antecedents of intention (attitude and subjective 
norm) and their salient beliefs will be explained in detail in Section 2.3.1 along with the 
theory of planned behaviour.  
 
The model itself has limitations in that there are many fundamental issues that need to be 
resolved (Fishbein & Ajzen 1975; Ajzen & Madden 1986; Chang 1998). Noticeable 
limitations transpire from the model’s own boundaries and conditions, inferring there is a 
transition of the obtained responses to certain behaviours (Ajzen & Madden 1986; Madden, 
Ellen & Ajzen 1992). Firstly, the measure of intention must correspond to the behaviour 
criterion and the specificity (Madden, Ellen & Ajzen 1992). In other words, to successfully 
predict a specific behaviour (i.e. going to class), there must be an assessment of specific 
intention (i.e. intention to turn up to class regularly) (Ajzen & Madden 1986). Secondly, in 
order to successfully predict behaviours, the model requires the stability of intention to 
remain constant between the interval time of the assessment (performance of behaviour) and 
the period during which the behaviour is being observed/performed (Ajzen & Madden 1986; 
Madden, Ellen & Ajzen 1992). Hence, intention may be altered by unseen factors/events the 
longer the interval. 
 
As suggested earlier, the theory of reasoned action predicts behaviours that are under 
volitional control, whereas a person has control of his/her own behaviours/actions and can 
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choose to perform or not to perform a certain act (Fishbein & Ajzen 1975; Ajzen & Madden 
1986; Hankins, French & Horne 2000). The theory of reasoned action could only effectively 
predict a straightforward behaviour within the context of volitional control (Armitage & 
Conner 2001). However, in some circumstances individuals may not have volitional control 
over the intended behaviour/action. Therefore, it was suggested that when behaviour is not 
entirely under volitional control the establishment of intention was said to be inadequate and 
problematic when predicting human actions (Chang 1998). Although at first the issue may 
appear to affect behaviours insignificantly, it was noted that “the more that performance of 
the behaviour is contingent on the presence of appropriate opportunities or on possession of 
adequate resources (time, money, skills, cooperation of other people etc.), the less the 
behaviour is under volitional control” (Ajzen & Madden 1986, p. 455).  Fishbein (1993) 
stated that the theory of reasoned action is a very restrictive framework for it only considers 
the prediction of volitional behaviours. What must be considered is that to successfully 
execute certain actions or behaviours, aspects such as skills, ability, resources, opportunities 
and consequences must be addressed. 
 
2.3.1 The theory of planned behaviour  
 
 
The theory of planned behaviour (TPB) is an extension of the theory of reasoned action, in 
that it considers behaviours beyond volitional control (Ajzen 1991; Madden, Ellen & Ajzen 
1992; Conner & Sparks 1996; Hankins, French & Horne 2000). Despite all the issues with 
the theory of reasoned action, it is still considered to be an effective theory. The theory of 
planned behaviour is defined as a “theory designed to predict and explain human behaviour in 
specific contexts” (Ajzen 1991, p. 181), and it was developed following the theory of 
reasoned action in order to improve on traditional theory, by looking beyond volitional 
behaviour. In order to include the notion of ‘control’ in the prediction of human behaviour, 
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the model does not focus solely on intention as a prediction of behaviour; it also looks at the  
capability of control over the behaviour in question (Ajzen & Madden 1986; Ajzen 1991). 
Thus, to expand the applicability of the traditional theory, the theory of planned behaviour 
added the antecedent known as Perceived Behavioural Control (PBC) to the original 
framework (Fishbein & Ajzen 1975; Ajzen & Fishbein 1980; Ajzen & Madden 1986; Ajzen 
1988, 1991; Hankins, French & Horne 2000; Armitage & Conner 2001). It was noted that 
“the difference between the theory of reasoned action and the theory of planned behaviour 
lies in the control component of the theory of planned behaviour” (Conner & Sparks 1996, p. 
189). Nonetheless, it was asserted: “Both theories assume that human beings are basically 
rational and make systematic use of information available to them when making decisions” 
(Chang 1998, p. 1826). Likewise, the theory of planned behaviour proposes that there are 
three main antecedents which affect as well as determine the intention-behaviour relationship. 
These include attitude, subjective norm and perceived behavioural control (Madden, Ellen & 
Ajzen 1992; Hankins, French & Horne 2000).  
 
There are two versions of the theory of planned behaviour which can be used to predict 
action/behaviour (Ajzen & Madden 1986). The first consists of only an indirect part of 
predicting behaviour, which holds intention as a main constant, while the second variation of 
the theory of planned behaviour suggests adding a direct link between perceived behaviour 
control and behaviour as a substitute for the ‘actual control’ to the first version (Ajzen 1991). 
Both versions were tested by (Ajzen and Madden 1986). The first option of the theory was 
investigated by looking at students’ class attendance, while the second option examined 
students’ intention (attitude, subjective norm, perceived behavioural control) in getting an A 
for their course. In summary, both versions received empirical support and were deemed to 
be significant. However, it was noted that “when behaviour poses no serious problem of 
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control, they can be predicted from intentions with considerable accuracy” (Ajzen 1988, p. 
186).  Such can be seen in the instances of alternative choices, i.e. when individuals possess 
choices among alternatives, “a behaviour may be said to be completely under a person’s 
control if the person can decide at will to perform it or not to perform it” (Ajzen & Madden 
1986, p. 455). Therefore, depending on the scenario either option can be used. The direct and 
indirect effect of perceived behavioural control will be explained in the following section.  
 
2.3.1.1 Attitude 
 
 
The first antecedent of both theories that affects human intention is attitude. Attitude refers to 
a degree of beliefs or feelings a person holds (negative or positive) about performing a certain 
action/behaviour or otherwise (Fishbein & Ajzen 1975; Ajzen & Fishbein 1980), by weighing 
the possible outcomes (Ajzen & Madden 1986; Montano & Kasprzyk 2008). Thus, attitude is 
governed by an individual’s beliefs about the expected outcomes and consequences of 
performing certain behaviours (Montano & Kasprzyk 2008). Likewise, humans can generate 
many different beliefs concerning behaviours, but only a few of these beliefs can appear at 
any given moment (Miller 1956). Thus, these salient beliefs were said to be the “prevailing 
determinants of a person’s intention and action” (Ajzen 1991, p. 189). Therefore, a belief of 
consequence, good or bad, may lead to a change in intention. Although attitude itself is an 
antecedent, it is assumed to be stimulated by the salient of ‘behavioural beliefs’ (Fishbein & 
Ajzen 1975; Ajzen & Madden 1986; Ajzen 1991; Chang 1998; Montano & Kasprzyk 2008). 
The perception and beliefs that an individual holds about the attitude’s objective can 
develop/change in the course of time. Generally, humans form beliefs by associating them 
with other attributes, such as objectives and events. Hence, beliefs can change the outcome of 
behaviours and other characteristics when performing certain behaviours (Fishbein & Ajzen 
1975). Therefore, a person is likely to execute certain behaviours if he/she believes it will 
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yield positive results and conversely, a person is unlikely to perform certain behaviours if 
he/she believes it will yield a problem or crisis.   
 
2.3.1.2 Subjective Norm 
 
 
The second determinant of both theories that affects human intention is subjective norm. 
Subjective norm is the perceived social pressure that affects an individual’s intention to 
engage in certain behaviours (Ajzen & Madden 1986; Conner & Sparks 1996). Conversely, 
subjective norm is associated with the aspects of social perception, either to perform or not to 
perform an action/behaviour base on other people’s perceptions that may be considered 
important to individuals (Fishbein & Ajzen 1975; Ajzen & Madden 1986; Ajzen 1991; Chang 
1998; Montano & Kasprzyk 2008). The perception of consequences leading from social 
approval or disapproval may alter an individual’s intention to perform or not to perform 
certain behaviours (Sarver 1983). Thus, subjective norm is assumed to be influenced by 
‘normative beliefs’ (Ajzen & Madden 1986). Normative beliefs constitute the underlying 
perception of others as a referent to approve or disapprove of a particular action (Ajzen 
1991). Weighting an individual’s motivation to comply with the referents (who is deemed 
important to the individuals) will determine subjective norm (Ajzen & Madden 1986; 
Montano & Kasprzyk 2008). Likewise, if an individual believes that the referents in question 
thinks he/she should perform certain behaviours the higher the possibility that the individual 
will engage in such behaviours (Montano & Kasprzyk 2008). Such beliefs can trigger 
different outcomes and other scenarios regarding intention-behaviours. 
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2.3.1.3 Perceived behavioural control 
 
 
The added perceived behavioural control antecedent has extended the traditional theory by 
incorporating the perceived control of an individual over a particular performance, as an 
indicator of behaviour (Ajzen 1988, 1991). Therefore, perceived behavioural control 
represents the perceived possibility of difficulties likely to be faced when performing certain 
behaviours. The control perception and the perceived behavioural control have expanded the 
practicability of the theory, by explaining: firstly, the volitional behaviours leading to many 
complicated intentions; and secondly, behaviours which may be caused by a sequence of 
behaviours (Conner & Sparks 1996). By adding the perceived behavioural control, the theory 
now provides an additional control factor to help predict behaviours beyond volitional control 
(Armitage & Conner 2001). “The more resources and opportunities individuals think they 
possess, the greater the perceived behavioural control over the behaviour” (Madden, Ellen & 
Ajzen 1992, p. 4). For example, people are likely to engage in a behaviour when they are 
perceived to have a higher degree of control, i.e. opportunities, resources, impediments and 
difficulties (Ajzen & Madden 1986).  
 
According to the theory of planned behaviour, perceived control behaviour is governed by the 
salient beliefs of ‘control beliefs’. Control beliefs deals with the availability of resources and 
opportunity including problems concerning enacting a particular behaviour in conjunction 
with the perceived power possessed by the individual; these will determine perceived 
behaviour control (Montano & Kasprzyk 2008). These salient control beliefs can be based on 
an individual’s past experiences and such control beliefs can also be influenced by the 
experiences of others as ‘second-hand’ information regarding the behaviour (Ajzen 1991). 
For example, the information obtained from acquaintances can enhance or compromise the 
perceived difficulty of performing a particular action. Furthermore, control beliefs can be 
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both internal and external (Conner & Sparks 1996). Internal control beliefs may include an 
individual’s resources, information, power, skills and abilities, whereby external control 
beliefs may include uncontrollable factors such as opportunities, barriers (Conner & Sparks 
1996).  The perceived control factor is calculated and judged whether it is possible to perform 
the behaviour or action successfully (Ajzen 1991). Therefore, the inclusion of perceived 
behavioural control is there to provide the possibility of constraints on the behaviour 
perceived by an individual. This explains why behaviour cannot always be predicted by one’s 
intention (Armitage & Conner 2001).  
 
There are two ways in which perceived behavioural control can determine behaviour in the 
theory of planned behaviour, directly to behaviour and indirectly through intention (Ajzen & 
Madden 1986; Madden, Ellen & Ajzen 1992). Perceived behavioural control was said to be 
an ‘exogenous variable’ which effect behaviour directly as well as indirectly via intention 
(Ajzen & Madden 1986; Madden, Ellen & Ajzen 1992). The direct effect of perceived 
behavioural control comprises the assumption of the actual control a person has towards 
performing a behaviour/action (Madden, Ellen & Ajzen 1992). Additionally, the direct effect 
was said to be significant when certain aspects of behaviours are not entirely under the 
volitional control and/or the accurate perceptions of control over behaviours in question. 
Strictly speaking, the link between perceived behavioural control and behaviour is a measure 
of the actual control a person is perceived to have (Ajzen 1991). The indirect implication of 
the perceived behavioural control is the stimulation of behavioural intention. Such can be 
depicted when an individual has beliefs that wield little control over performing an 
action/behaviour due to lack of opportunities and/or resources (Madden, Ellen & Ajzen 
1992). In this case the intention to execute certain behaviours may be minimal even if attitude 
and subjective norm favours the action. Thus, the new theory suggested that behaviour is not 
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entirely dependent on intention, but also by the degree of actual control over the behaviour in 
question (Hankins, French & Horne 2000). 
 
2.3.2 The application of the theory of planned behaviour  
 
 
Many studies and theories have been published on human behaviours and attitudes. However, 
according to Armitage and Conner (2001), the most widely recognised theories are that of 
reasoned action (Fishbein & Ajzen 1975; Ajzen & Fishbein 1980) and the theory of planned 
behaviour (Ajzen 1988, 1991). Over the past twenty years much research has been conducted 
using both theories. Even though both theories originated in the field of psychology they have 
been commonly applied to other fields such as marketing, education and healthcare. Tables in 
the following section represent a few areas where the theory of planned behaviour has been 
used extensively. Other applications of both theories have emerged in management and 
information technology/systems, however, the theory of technology acceptance model is 
often applied to information systems and information technology as an adaptation of the 
theory of reasoned action. Table 2-4 summarises the studies using the technology acceptance 
model. As mentioned earlier in Chapter 1.7, the application of these theories is limited in the 
field of supply chain, particularly in sustainable supply chain management. Hence, Section 
2.3.2.5 will discuss the theory of planned behaviour/reasoned action and its application to 
sustainable supply chain management. 
 
2.3.2.1 Marketing  
 
 
As a behavioural predicting theory, the theory of planned behaviour and theory of reasoned 
action are commonly applied to marketing to help determining a wide range of consumer 
behaviours (Ajzen 1991). For example the research of Choong (1998) focused on consumer 
brand loyalty, whereas Kalafatis et al. (1999) focused on the determinants which could 
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influence consumers’ intention to engage in buying environmentally friendly/green products. 
Similarly to the research of Kalafatis, Ferdous (2010) applied the theory of planned behaviour 
to determine/explain marketing managers’ perspectives of sustainable marketing. The 
research of Rivera-Camino (2012) has identified several variables of the corporate 
environmental market responsiveness, using theory of planned behaviour to develop 
hypothesised relationships of the proposed variables. The research by Ma, Littrell and Niehm 
(2012) has looked at the intention-behaviour relationship of adolescence females with 
reference to fair trade consumption through theory of planned behaviour to help understand 
this relationship. Table 2-1 highlights some studies in the discipline of marketing that 
employed the theory of planned behaviour and the theory of reasoned action.  
 
Table 2-1 Summary of previous studies using theory of planned behaviour and reasoned 
action in the discipline of marketing 
 
Discipline Authors Research 
Marketing Choong (1998) Theory of reasoned action applied to brand 
loyalty 
 Kalafatis et al. (1999) Green marketing and Ajzen’s theory of planned 
behaviour: a cross-market examination 
 King and Dennis (2006) Unethical consumers: Deshopping behaviour 
using the qualitative analysis of theory of 
planned behaviour and accompanied 
(de)shopping 
 Ferdous (2010) Applying the theory of planned behaviour to 
explain marketing managers’ perspectives on 
sustainable marketing 
 Ma, Littrell and Niehm (2012) Young female consumers’ intentions regarding 
fair trade consumption 
 Rivera-Camino (2012) Corporate environmental market responsiveness: 
A model of individual and organisational drivers 
 
2.3.2.2 Education 
 
 
Although the theory of planned behaviour originally emerged in the field of psychology, it 
was commonly practiced in education where some of the early stages of the theory of planned 
behaviour were developed. Ajzen and Madden (1986), conducted a series of experiments on 
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undergraduate students in order to determine their intention to attend classes. In addition, the 
observation between the two different paths of perceived behavioural control (direct and 
indirect) and the behaviour or decision-making made it possible to develop the theory of 
planned behaviour. There are more examples of this theory in education, for example the 
research of Chen and Zimitat (2006) was conducted to promote the understanding of 
Taiwanese students’ decision-making factors regarding Australian international higher 
education. Similarly, Riemenschneider, Leonard and Manly (2011) wanted to understand 
students’ ethical decision-making in Information Technology. More examples of research 
using the theory of planned behaviour in the education field are shown in Table 2-2 below.  
 
Table 2-2 Summary of studies using theory of planned behaviour and reasoned action in the 
discipline of education 
 
Discipline Authors Research 
Education Chen and Zimitat (2006) 
 
Understanding Taiwanese students’ decision-
making factors regarding Australian 
international higher education 
 Riemenschneider, Leonard and 
Manly (2011) 
 
Students’ ethical decision-making in 
Information Technology: a theory of planned 
behaviour approach 
 Cheon et al. (2012) An investigation of mobile learning readiness 
in higher education based on the theory of 
planned behaviour 
 Zamani-Miandashti, Memarbashi 
and Khalighzadeh (2013) 
The prediction of Internet utilization behaviour 
of undergraduate agricultural students: An 
application of the theory of planned behaviour 
 
 
2.3.2.3 Healthcare 
 
 
Another prominent research discipline for the theory of planned behaviour and the theory of 
reasoned action includes healthcare. The behavioural aspect of healthcare often include the 
intention of patients and/or their behaviours. For example, Fisher, Fisher and Rye (1995) 
employed the theory of reasoned action to understand the functions of attitude and subjective 
norm in promoting the intention to initiate AIDS prevention behaviours among gay men. 
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Holdershaw, Gendall and Wright (2011) had used the theory of planned behaviour in their 
research to predict individuals’ intention to donate blood. Interestingly it was metioned by the 
authors that even though their research was conducted using the theory of planned behaviour, 
there are other sufficient methods to predict blood donation behaviours. McClenahan et al. 
(2007) combined the health belief model (HBM) with the theory of planned behaviour to 
determine men’s intention to conduct a testicular self-examination. Examples of the use of 
the theory of planned behaviour in healthcare are shown in Table 2-3 below. 
 
Table 2-3 Summary of previous studies using theory of planned behaviour and reasoned 
action in the discipline of healthcare 
 
Discipline Authors Research 
Healthcare Fisher, Fisher and Rye (1995) 
 
Understanding and promoting AIDS-
preventive behaviour: insights from the theory 
of reasoned action 
 Pellino (1997) Relationships between patients’ attitudes, 
subjective norms, perceived control, and 
analgesic use following elective orthopaedic 
surgery 
 Jones et al. (2005) 
 
Does the theory of planned behaviour mediate 
the effects of an oncologist’s recommendation 
to exercise in newly diagnosed breast cancer 
survivor? Results from randomized controlled 
trial 
 McClenahan et al. (2007) 
 
Testicular self-examination: a test of the 
health belief model and theory of planned 
behaviour 
 Holdershaw, Gendall and Wright 
(2011) 
 
Predicting blood donation behaviour: further 
application of the theory of planned behaviour 
 
2.3.2.4 Information technology/system  
 
 
The decisions to accept or reject new technologies is a well-researched area (Davis 1989; 
King & He 2006; Schepers & Wetzels 2007; Turner et al. 2010; Wu, K et al. 2011). In order 
to understand the intention to utilise technological innovations, Davis (1989) proposed the 
theory of Technology Acceptance Model (TAM) which determines the intention and 
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behaviour in accepting new technologies. The technology acceptance model was based on the 
theory of reasoned action of Fishbein (1967), and it set out to determine the psychological 
factors that contribute to the adoption of systems and/or technologies (Schepers & Wetzels 
2007). According to the technology acceptance model, the antecedents of perceived 
usefulness and perceived ease of use were considered to be important, which influences a 
person’s attitude towards accepting/adopting technological innovations (King & He 2006; 
Schepers & Wetzels 2007; Turner et al. 2010; Wu, K et al. 2011). Many studies have 
employed the technology acceptance model. For example, Park and Kim (2014) looked at the 
integrated adoption of mobile cloud services in their analysis of the key determinants. 
Likewise, there are many studies in the field of information technology/system which use the 
technology acceptance model as shown in Table 2-4. 
 
 
Table 2-4 Summary of previous studies using the technology acceptance model in the 
discipline of information technology/system 
 
Discipline Authors Research 
Information 
technology/system 
Chen, Fan and Farn (2007) 
 
Predicting electronic toll collection service 
adoption: an integration of the technology 
acceptance model and the theory of planned 
behaviour 
 Al-Gahtani (2011) Modelling the electronic transactions acceptance 
using an extended technology acceptance model 
 Wu, CS et al. (2011) 
 
User acceptance of wireless technology in 
organisations: a comparison of alternative 
models 
 Park and Kim (2014) 
 
An integrated adoption model of mobile cloud 
services: exploration of key determinants and 
extension of technology acceptance model 
 Persico, Manca and Pozzi 
(2014) 
 
Adapting the technology acceptance model to 
evaluate the innovative potential of e-learning 
systems 
 Wallace and Sheetz (2014) 
 
The adoption of software measures: A 
technology acceptance model (TAM) 
perspective 
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2.3.2.5 Supply chain management and the theory of planned behaviour 
 
 
Although the theory of planned behaviour and theory of reasoned action are quite commonly 
used in many fields, only a handful studies have been done on supply chain management 
especially in the context of sustainability. Therefore, analyses from other areas were also 
looked at in order to gain valid insights and examples. There are some sustainable supply 
chain studies that employ the theory of planned behaviour. For example Montalvo (2003); 
Sarkar and Young (2009); Zhang, Yang and Bi (2013) emphasised attitudes and willingness 
to adopt greener technologies, whereas Cordano and Frieze (2000) focused on behaviour, 
characteristics and attitudes to pollution reduction, recycling and waste management. This 
shows a limited application of both behavioural theories in the context of sustainable supply 
chain management. Table 2-5 summarizes the relevant supply chain management studies that 
utilise either theory of planned behaviour or theory of reasoned action, or both. Table 2-6, 
however, shows previous researches in sustainable supply chain management that used the 
theory of planned behaviour/reasoned action. 
 
To assess whether or not a study qualifies as suitable for the supply chain discipline, this 
research follows the definition of Stock and Boyer (2009). This helps provide a guideline for 
determining if such studies are relevant or not. Stock and Boyer’s definition of supply chain 
management will be provided later along with other comprehensive definitions of supply 
chain management. 
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Table 2-5 Supply chain literature using the theory of planned behaviour/reasoned action 
 
Discipline Authors Research 
Supply chain 
management 
Dimnik and Johnston 
(1993) 
Manufacturing managers and the adoption of 
advanced manufacturing technology 
 Jackson, Chow and Leitch 
(1997) 
Toward an understanding of the behavioural 
intention to use an information system  
 Cordano and Frieze (2000) Pollution reduction preferences of US 
environmental managers: applying Ajzen's 
theory of planned behaviour 
 Kanungo and Bagchi 
(2000) 
Understanding user participation and 
involvement in ERP use 
 Forman and Lippert 
(2005) 
Toward the development of an integrated 
model of technology internalization within 
the supply chain context 
 Voss et al. (2006) Determining important carrier attributes: a 
fresh perspective using the theory of 
reasoned action 
 Lu, Lai and Cheng (2007) Application of structural equation modelling 
to evaluate the intention of shoppers to use 
Internet services in liner shipping 
 Calisir, Gumussoy and 
Bayram (2009) 
Predicting the behavioural intention to use 
enterprise resource planning systems: an 
exploratory extension of the technology 
acceptance model 
 Aboelmaged (2010) Predicting e-procurement adoption in a 
developing country: an empirical integration 
of technology acceptance model and theory 
of planned behaviour 
 Hawkins, Gravier and 
Wittmann (2010) 
Enhancing reverse auction use theory: an 
exploratory study 
 Cantamessa, Montagna 
and Neirotti (2012) 
Understanding the organisational impact of 
PLM systems: evidence from an aerospace 
company 
 Rutner, Aviles and Cox 
(2012) 
Logistics evolution: a comparison of military 
and commercial logistics thought 
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Table 2-6 Sustainable supply chain management researches using the theory of planned 
behaviour 
 
Discipline Authors Research 
Sustainable 
supply chain 
management 
Cordano and Frieze 
(2000) 
Pollution reduction preferences of US 
environmental managers: applying Ajzen's 
theory of planned behaviour 
 Montalvo (2003) Sustainable production and consumption 
systems—cooperation for change: assessing 
and simulating the willingness of the firm to 
adopt/develop cleaner technologies. The case 
of the in-bond industry in Northern Mexico 
 
 Sarkar and Young (2009) Managerial attitudes towards green IT: an 
explorative study of policy drivers 
 Zhang, Yang and Bi 
(2013a) 
Enterprises’ willingness to adopt/develop 
cleaner production technologies: an 
empirical study in Changshu, China 
 
2.4 Supply chain management  
 
 
Throughout the evolution of supply chain development, the definition of supply chain 
management was always unclear, with little common ground existing between definitions 
(Stock & Boyer 2009).  In the past, the term supply chain management was often used as a 
synonym word for logistics, which painted an incomplete picture of the supply chain concept 
(Cooper, Lambert & Pagh 1999).  Though most researchers distinguished between the 
components of supply chain management as cooperation, integration, coordination and the 
movement of material to their final consumption, a certain vagueness still lingers within the 
conceptual definition of supply chain management (Mentzer et al. 2001). Despite the 
popularity of the term ‘supply chain management’ in the 1990s (Mentzer et al. 2001; Stock & 
Boyer 2009), the origin of the concept is much older (Cooper, Lambert & Pagh 1999). While 
the concept of supply chain management was introduced during the 1980s, the philosophical 
concept of supply chain management was recognised much earlier in the 1960s as the inter-
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organisational operations allied with channels research, systems integration, information 
sharing and exchanging of inventories (Cooper, Lambert & Pagh 1999). Early supply chain 
management definitions consisted of a few sub-themes (i.e. flow of material and flow of 
information) on average, which gradually increased as supply chain management’s evaluation 
became more complicated (Stock & Boyer 2009). Section 2.5.1 will clarify the concept and 
definition of supply chain management. 
 
2.5 Supply chain management and sustainability 
 
 
Supply chain management is a network of cooperative procedures that functions from the 
initial stages such as gathering raw materials, through to the end user or customers (Cooper, 
Lambert & Pagh 1999; Cook, Heiser & Sengupta 2011). Supply chain operations are strongly 
reliant on natural resources throughout the production phrases, and consequently they have a 
tremendous impact on the environment (Mentzer et al. 2001). The development of sustainable 
practices can be seen as by-products that are embedded in a wider concept of supply chain 
management (Ashby, Leat & Hudson-Smith 2012; Ahi & Searcy 2013). It is essential to 
consider any potential environmental impact associated with supply chain operations. With 
the existing demands for a paradigm shift towards ecological innovation, organisations need 
to show that they are very much in favour of environmental sustainability (Walker, Lucio & 
McBain 2008; Zhu, Sarkis & Lai 2008a). Sustainable supply chain management is grounded 
on the traditional concept of supply chain management (Thun & Müller 2010).  Therefore, 
supply chain management must firstly be properly defined.   
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2.5.1 Definition of supply chain management 
 
 
The growth in the supply chain management concept since the 1980s has generated numerous 
attempts to define what it actually means (Mentzer et al. 2001). Ahi and Searcy (2013) 
suggested that “the key characteristics are flow focus, coordination focus, stakeholder focus, 
relationship focus, value focus, efficiency focus and performance focus” (Ahi & Searcy 2013, 
p. 330), which builds on the definition proposed by Stock and Boyer (2009). They identified 
173 unique definition of supply chain management. Through a critical review of supply chain 
management studies (Ahi & Searcy 2013) suggested three major themes characterise 
sustainable supply chain management, these being activities, benefits and 
constitutes/components. There are six sub-themes  - material/physical, financials, services 
and information flow, network of relationships both internal and external, value creation, 
create efficiencies, customer satisfaction, and constituents or components. Definitions of 
supply chain management from a well-known and comprehensive research are shown in 
Table 2-7.   
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Table 2-7 Supply chain management definitions 
 
Authors Definition 
Mentzer et al. (2001) “the systemic, strategic coordination of the 
traditional business functions and the tactics across 
these business functions within a particular 
company and across businesses within the supply 
chain, for the purposes of improving the long-term 
performance of the individual companies and the 
supply chain as a whole” (Mentzer et al. 2001, p. 
18) 
Gibson, Mentzer and Cook (2005) “encompassing the planning and management of all 
activities involved in sourcing and procurement, 
conversion, demand creation and fulfilment, and all 
logistics management activities” (Gibson, Mentzer 
& Cook 2005, p. 22) 
Stock and Boyer (2009) “the management of a network of relationship 
within a firm and between interdependent 
organisations and business unit consisting of 
material suppliers, purchasing, production facilities, 
logistics, marketing, and related systems that 
facilitate the forward and reverse flow of material, 
services, finances and information from the original 
producer to final customer with the benefits of 
adding value, maximising profitability through 
efficiencies, and achieving customer satisfaction” 
(Stock & Boyer 2009, p. 706) 
 
 
2.6 Sustainable clarification 
 
While the concept of ecological and social responsibility of business performance increased 
in popularity since the 1980s, a review of published manual script in the early 1990s revealed 
a more direct focus on the specific correlations between organisational performance and 
35 
 
environmentally sustainable practices (Gimenez, Sierra & Rodon 2012; Golicic & Smith 
2013). Although the link between sustainability and the traditional theme of supply chain 
management is noted in numerous studies, the terms sustainable supply chain management 
and green supply chain management were often thought to be synonymous (Ahi & Searcy 
2013).  Likewise, an overlap often occurred between these two terms which created much 
confusion (Ahi & Searcy 2013). Green supply chain management will be clarified before 
disclosing what sustainable supply chain management means. While the differences are not 
fatal, it is good to separate these two terms. Therefore, this section will firstly distinguish 
between them before examining the concept of sustainability.  
 
2.6.1 Green supply chain management  
 
 
Throughout the 1990s researchers and policy-makers demonstrated an increasing concern 
about environmental and climate change issues and consequently, they have become 
enthusiastic about green supply chain management (Walker, Lucio & McBain 2008; Diabat, 
Khodaverdi & Olfat 2013; Golicic & Smith 2013). Supply chain processes cover a vast range 
of activities ranging from the initial stages of product life-cycle through to the end-consumer. 
Therefore, to improve the current supply chain situation is to make progress in the 
development of sustainability (Ashby, Leat & Hudson-Smith 2012). While the topic of 
sustainable and supply chain management has become popular, there are still many 
definitions that mix green and sustainable supply chain management (Ashby, Leat & Hudson-
Smith 2012; Ahi & Searcy 2013).   
 
Although there are many definitions of green supply chain management, one of the most 
well-known and accepted (Ahi & Searcy 2013) is that of Srivastava (2007), who defined 
green supply chain management as: “integrating environmental thinking into supply-chain 
management, including product design, material sourcing and selection, manufacturing 
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processes, delivery of the final product to the consumers as well as end-of-life management 
of the product after its useful life” (Srivastava 2007, pp. 54-5). It was pointed out that 
definitions of green supply chain management are quite similar to sustainable supply chain 
management, “but would exclude the integration of economic and social consideration” (Ahi 
& Searcy 2013, p. 339). Thus, the concept of green supply chain management functions in a 
narrower perspective to that of sustainable supply chain management. Although some 
research combinations the two definitions, green supply chain management holder fewer 
dimensions of sustainable supply chain management. A full definition of sustainable supply 
chain management will be discussed in Section 2.8.1. Likewise, since both green and 
sustainable supply chain management look at areas of production through to the point of 
consumption, the concept of reverse logistics should also be clarified. 
 
2.7 Reverse logistics  
 
 
The term reverse logistics (RL) has been defined as “the process of planning, implementing 
and controlling the efficient, cost effective flow of raw materials, in-process inventory, 
finished goods and related information from the point of consumption to the point of origin 
for the purpose of recapturing value or of proper disposal” (Roger & Tibben-Lembke 1998, p. 
2). Reverse logistics operations can be viewed as a reverse distribution of materials after the 
consumption point to be recycled and then utilised to reduce the quantity of materials needed 
in forward operations (Carter & Ellram 1998). Likewise, reverse logistics can be seen as 
something that helps organisations to become more competitive (Srivastava 2007). According 
to one study, “Reverse logistics in general forms starts from the end users where used 
products are collected from customers to be recycled, remanufactured, repaired and disposed” 
(Govindan, Soleimani & Kannan 2015, p. 603). More often the process of reverse logistics 
can be depicted as a strategy to reduce potential environmental impacts as well as a social 
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responsibility performance (Sarkis, Helms & Hervani 2010). Therefore, the reverse logistics 
process correlates with the concept of sustainable supply chain management. 
 
 
2.8 Sustainable supply chain management and the triple bottom line  
 
 
The concept of sustainability originally surface during the early 1970s but captured attention 
worldwide from 1987 onward (Fricker 1998). Sustainability was defined as the ability to 
utilise resources to meet the present demands and needs without compromising resources for 
future generations (Brundtland Report 1987). While the Brundland Report’s (1987) (Our 
Common Future) definition of sustainability has captured the thoughts and imaginations of 
many people and organisations, the ambiguity surrounding this definition has complicated the 
application of ‘sustainability’ (Linton, Klassen & Jayaraman 2007; Ahi & Searcy 2013). 
Unfortunately, the application of such a definition was deemed too surreal for many 
businesses and organisations, with little direction on how to comply with the notion of 
present survivability and needs versus future needs, resources, technologies, responsibilities 
and stakeholders (Hart 1995; Starik & Gordon 1995). 
 
Such discussion had gone beyond the aspect of profits to include ecological and social issues 
(Starik & Gordon 1995), in that profits in the long run need to be balanced by societal and 
environmental needs. However, Pagell and Wu (2009) argued that although the traditional 
concept of being truly ‘sustainable’ is to create, not harm the ecological and social welfare 
while making profits in the long run, such supply chain theory is mere fiction. This is because 
organisations can only be more sustainable than others (i.e. competitors) if they are 
profitable. In an attempt to measure and make ‘sustainability’ applicable to businesses, 
Elkington (1994, 1997) proposed a new framework of measurement called the triple bottom 
line (TBL), looking beyond the financial aspects and incorporated both social and 
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environmental dimensions. This significant tool was firstly known as ‘profit, planet and 
people’ (Elkington 1997). While the concept of sustainability has been interpreted in various 
ways, the initial sustainability considers the environment to be the fundamental dimension, 
yet as time passed, the focus shifted to the triple bottom line approach (Ahi & Searcy 2013). 
It was noted that “this is a parsimonious and potentially powerful means of conveying what 
sustainability means for organisations” (Carter & Easton 2011, p. 48). Hence, the underlining 
salient concept of ‘sustainability’ is presently recognised as the environmental, economic and 
social dimensions, known as the ‘triple bottom line’ (Seuring & Müller 2008). 
 
According to Ashby, Leat and Hudson-Smith (2012), 134 journal papers have been published 
in sustainable supply chain journals from 1983 to 2011. The selected journals in their 
research were limited to those rated from 2-4* according to the 2010 ABS rankings. As stated 
in the original research, the Journal of Cleaner Production was included because it is 
relevant to sustainability and vigorously emphasises the operational context.  Replicating the 
research of Ashby, Leat and Hudson-Smith (2012), this research extends the findings by 
including published journal articles from 2012 to 2014.  Likewise, the terms ‘sustainable 
supply chain management’ as well as ‘sustainable’ and ‘supply chain management’ were used 
in a search of three databases (Science Direct, EBSCO, and Emeral Fulltext). Complying 
with the original authors, this research restricted the search terms to ‘article title or keyword’. 
This significantly reduces the number of results, allowing each journal to be closely 
examined. Figure 2-1 shows that sustainable supply chain management journals have gained 
in popularity in 2014. 
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Figure 2-1 Number of reviewed sustainable supply chain journal articles between 1983 and 
2014 (Source: adapted from Ashby, Leat and Hudson-Smith 2012 and updated by the author) 
 
 
 
 
Table 2-8 Journals by rank and number of sustainable supply chain studies published between 
1983 and 2014 (Source: adapted from Ashby, Leat and Hudson-Smith 2012 and updated by 
the author) 
   
 
Journal title 
ABS 
ranking 
No. of 
papers 
Academy of Management Journal  4 1 
Academy of Management Review  4 6 
British Journal of Management  4 2 
Business Ethics: A European Review  2 1 
Business Process Management Journal  1 1 
Business Strategy & the Environment  2 15 
California Management Review  3 1 
Corporate Social Responsibility & Environmental Management  1 6 
European Journal of Operational Research  3 4 
European Management Journal  2 3 
Greener Management International  0 10 
Harvard Business Review  4 3 
International Food & Agribusiness Management Review  0 1 
International Journal of Management Reviews  3 1 
International Journal of Operations & Production Management  3 11 
International Journal of Physical Distribution & Logistics Management  2 4 
International Journal of Production Economics  3 13 
International Journal of Production Research  3 3 
International Journal of Purchasing & Material  0 1 
International Journal of Quality & Reliability Management  2 1 
Journal of Business and Industrial Marketing  2 1 
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Journal of Business Logistics  2 3 
Journal of Cleaner Production  0 28 
Journal of Industrial Ecology  2 1 
Journal of Manufacturing Technology Management  2 3 
Journal of Marketing  4 1 
Journal of Operations Management  4 6 
Journal of Purchasing and Supply Management 2 4 
Journal of Strategic Information Systems  3 1 
Journal of Supply Chain Management  1 12 
Manufacturing and Service Operations Management  3 1 
Production & Operations Management  4 2 
Social Responsibility Journal  0 1 
Strategic Management Journal  4 1 
Supply Chain Management Review  0 5 
Supply Chain Management: An International Journal  3 25 
Sustainable Development  0 2 
Transportation Research Part E  3 2 
 
 
Although there were more journals within the ABS journals ranking (2010), from 1983 to 
2014, journals that published studies on sustainable supply chain management are shown in 
Table 2-8. Here it is clear that most reviewed sustainable supply chain management journals 
were published in: Journal of Cleaner Production, International Journal of Production 
Economics and Supply Chain Management: An International Journal. 
 
2.8.1 Definition of sustainable supply chain management 
  
 
Now that the concepts of supply chain management and sustainability have been explained, 
this section will combine the two concepts/terms into a single ‘sustainable supply chain 
management’ concept. There have been many attempts to define the term sustainable supply 
chain management. Since this is not a review paper, a long list of different definitions will not 
be provided, but rather only those that are commonly known and accepted by scholars. Table 
2-9 shows the most comprehensive and widely accepted definitions of sustainable supply 
chain management. As shown in Table 2-9, all definitions included the triple bottom line 
41 
 
aspects of economic, social and environmental variables. Thus, each dimension of sustainable 
supply chain management will be examined in the next section. 
 
 
Table 2-9 Sustainable supply chain management definitions 
 
Authors Definition 
Seuring & Muller 
(2008) 
“The management of material, information and capital flows as 
well as cooperation among companies along the supply chain 
while taking goals from all three dimensions of sustainable 
development, i.e., economic, environmental and social, into 
account which are derived from customer and stakeholder 
requirement” (Suring & Muller 2008, p. 1700) 
Carter & Roger (2008) 
 
 
 
 
 
 
 
 
“The strategic, transparent integration and achievement of an 
organisation’s social, environmental and economic goals in the 
systematic coordination of key inter-organisational business 
processes for improving the long term economic performance 
of the individual company and its supply chain” (Carter & 
Roger 2008, p. 368) 
Ahi & Searcy (2013) 
 
 
“The creation of coordinated supply chains through the 
voluntary integration of economic, environmental, and social 
considerations with key-inter-organisational business systems 
designed to efficiently and effectively manage the materials, 
information, and capital flows associated with the procurement, 
production and distribution of products or services in order to 
meet stake holders requirements and improve the profitability, 
competitiveness, and resilience of the organisation over the 
short-and long-term” (Ahi & Searcy 2013, p. 339) 
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2.8.2 Sustainable dimensions 
 
 
The term ‘sustainability’ is often substituted for the terms ‘environmental’ or ‘green’ in 
various studies, business papers, marketing materials and even by people (Montiel 2008; 
Ashby, Leat & Hudson-Smith 2012; Ahi & Searcy 2013). However, not many analyses 
mention each dimension of sustainability, majority being environmental and/or sustainable 
concept in general (Ashby, Leat & Hudson-Smith 2012; Ahi & Searcy 2013).  Unfortunately 
many journal articles/literature reviews deliberately focus on two aspects of sustainability, 
making it a double rather than a triple bottom line as originally intended (Seuring & Müller 
2008; Hahn & Kühnen 2013; Seuring 2013). Therefore, this section of the literature review 
will examine each dimension of sustainability (economic, environmental and social). 
 
2.8.2.1 Economic  
 
 
At the most basic level of sustainability, the economic dimension is usually well 
acknowledged (Gimenez, Sierra & Rodon 2012). It was noted in the literature review by 
Seuring and Müller (2008) that the economic dimension of sustainability has been well 
explored. This dimension focuses on the “effort to enhance total value while reducing supply 
chain cost associated with the manner in which the firm conducts its business, balanced by 
the other strategic and sustainability initiatives driving firm marketing and financial 
strategies” (Closs, Speier & Meacham 2011, p. 107). Economic sustainability considers the 
operationalisation costs arising from an organisation’s production and manufacturing 
processes (Gimenez, Sierra & Rodon 2012). Likewise, Seuring (2013) pointed out that the 
total revenue is often used as an economic indicator. Supply chain economic management can 
be categorised into internal and external (Closs, Speier & Meacham 2011), or inbound and 
outbound functions (Rao & Holt 2005; Coyle et al. 2008; Bowersox, Closs & Cooper 2010). 
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Internal management or inbound perspectives generally consist of strategic decisions ranging 
from cost reduction strategies (Rao & Holt 2005), sourcing decisions (selection process can 
be based on certain criteria such as the quality, price and delivery time) (Goebel et al. 2012), 
integration (Kuik, Nagalingam & Amer 2011; Wolf 2011), lean manufacturing strategy 
(Holweg 2007; Mollenkopf et al. 2010), transportation optimisation policy (May, Jopson & 
Matthews 2003). End-of-value supply chain and the reduction of trade-offs (Closs, Speier & 
Meacham 2011), implementing policies to induce the reductions of the operational cost while 
maintain/improving efficiency (Ramus & Montiel 2005).  
 
Similar to internal management, external management or outbound functions management 
focus more on supplier management/selection (outsourcing) (Goebel et al. 2012; Kaufmann, 
Carter & Buhrmann 2012) and marketing strategies (Rao & Holt 2005). Essentially “the 
external management extend the internal management by considering outsourcing or 
processes or activities to reduce overall cost or enhance enterprise sustainability” (Closs, 
Speier & Meacham 2011, p. 107). Furthermore, waste management is also included in the 
outbound perspective of supply chain management. For example reverse/close-loop supply 
chain management and waste management can reduce costs as well as generate competitive 
value in the market (Jayaraman & Luo 2007). 
 
2.8.2.2 Environmental  
 
 
Seuring and Müller (2008) in their literature review noted that the environmental aspect of 
sustainability was frequently mentioned by scholars. It applies to both green supply chain 
management and sustainable supply chain management (Srivastava 2007; Ahi & Searcy 
2013). The integration of the concept ‘green’ with the traditional supply chain management is 
done to recognise the potential opportunities, risks, benefits and costs (Zhu, Sarkis & Lai 
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2008a) so that reducing and eliminating wastes is a priority (Handfield, Sroufe & Walton 
2005). The aim is reduce both direct and indirect environmental impacts (Darnall, Jolley & 
Handfield 2008). Closs, Speier and Meacham (2011) viewed organisations’ environmental 
initiatives as an interconnected strategy of conservation, usage reduction and business 
management practices (van Hoek 1999). Although the environmental dimension may seem 
rather vague compared to others, life-cycle assessment and environmental impact criteria (i.e. 
natural capital) are very important topics in the environmental dimension (Seuring 2013) and 
used by businesses to report to governments on environmental remediation topics.   
 
There are three management approaches to the environmental aspects of sustainability and 
these include reactive, proactive and value-seeking (Kopicki et al. 1993; van Hoek 1999).  In 
the proactive environmental management approach, an organisation pre-emptively takes 
responsibility for environmental management including continuously seeking/considering 
new environmental laws, looking after resources and products, reuse, recycling and designing 
green products (Kopicki et al. 1993; González-Benito & González-Benito 2006). A reactive 
environmental approach describes an organisation which committed minimal 
capital/resources to ‘environmental management’ (van Hoek 1999). These efforts reside in 
minor recycling, labelling products and filtering to limit the outflow waste/impact to the 
environment (Kopicki et al. 1993; van Hoek 1999). Nonetheless, these can be seen as the 
‘end-of-the-pipeline’ attempt to comply with various environmental regulations, and do not 
necessarily solve the initial (the main cause) problem that has endangered the environment 
(van Hoek 1999). Eltayeb, Zailani and Ramayah (2011), suggested that the traditional ‘end-
of-the-pipeline’ approach does not eliminate the main problem, it only transfers the pollution 
and waste from one place to another or from one form to another.  
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Lastly, in the value-seeking environmental management approach, an organisation integrates 
environmental awareness and behaviours into the pre-existing business strategy (Ashby, Leat 
& Hudson-Smith 2012). For example, a value-seeking organisation may consider conducting 
a life-cycle assessment (LCA), re-designing products to meet the after-life/disassembly 
process, and involve third parties (van Hoek 1999). Unfortunately, it is very common for 
firms to adopt the reactive approach to environmental sustainability, thus the products, 
production and operation processes remain unchanged (Vachon  & Klassen 2007). 
Organisations often adopt an environmentally management system (EMS) to validate their 
environmental performance, which also allows external stakeholders and potential customers 
to verify the environmental improvements in a company’s operations (Darnall, Jolley & 
Handfield 2008). Darnall, Jolley and Handfield (2008) also pointed out that although a 
environmental management system often signifies good faith, the system and applications are 
limited to the ‘end-of-the-pipeline’ approach rather than ‘greening’ the entire supply chain 
network.  
 
The first step in environmental design is through resources conservation (Closs, Speier & 
Meacham 2011). Conservation can include the reduction in the usage of natural resources 
such as energy and water (Pullman, Maloni & Carter 2009; Gimenez, Sierra & Rodon 2012). 
the use of energy and other resources and the footprint companies leave behind as a result of 
their operations” (Gimenez, Sierra & Rodon 2012, p. 150). These resources’ management 
may initially originate at the top of the supply chain, such as product designing and 
packaging (Closs, Speier & Meacham 2011) and monitoring the usage of scarce resources in 
the design and/or manufacturing (i.e. substitution of raw/scarce materials) (Min & Galle 
2001; Eltayeb, Zailani & Ramayah 2011). Traditionally, packaging design was done solely 
for the convenience of transportation and handling efficiency, without much consideration of 
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recycle or reuse (Chan 2007). Likewise, a ‘green product’ design can wield a tremendous role 
in the minimisation of environmental impact over product life-cycle and after (Pennington et 
al. 2004; Rebitzer et al. 2004). The transportation/logistics of goods and services is 
recognised as wreaking the most damage on the environment (May, Jopson & Matthews 
2003), particularly in terms of excessive consumption of fossil fuels, pollution emissions and 
noise.  
 
The environmental conscious design and/or green design, relates to the operational approach 
during product development stages which are aimed at reducing/containing the environmental 
impact throughout a product’s life cycle. For example this can be seen from the initial 
acquisition of materials to production, purchase and use by customers and ultimately to its 
final disposal without the trade-off of other essential production criteria such as performance 
and cost (Johansson 2002; Tsoulfas & Pappis 2006; Eltayeb, Zailani & Ramayah 2011). This 
is the fundamental feature of environmental sustainability in that it aggregates ecological 
concepts into its design and development processes (Tsoulfas & Pappis 2006; Eltayeb, 
Zailani & Ramayah 2011). Likewise, Handfield et al. (2001) viewed decisions at the initial 
design stages to be significant, for they can affect the environment due to the nature of 
product production, consumption and disposal. In order to be environmentally sustainable, an 
organisation must first be pro-active and incorporate environmental awareness into its 
everyday operations (Handfield et al. 1997). For example, a proactive organisation may 
incorporate a design or process which reduces the amount of raw materials used, or extend 
the product’s life-cycle (Guide, Jayaraman & Linton 2003; Matthews 2004), improves 
product packaging and green design (Matthews 2004; Pennington et al. 2004; Rebitzer et al. 
2004), promotes green purchasing (Min & Galle 2001; Krause, Vachon & Klassen 2009; 
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Miemczyk, Johnsen & Macquet 2012) and leads to better collaboration with suppliers and 
customers (Srivastava 2007; Sharfman, Shaft & Anex 2009). 
 
The concept of usage reduction involves elimination of waste including greenhouse gases 
(CO2) and increasing recycling and managing products’ after-life (Matthews 2004; Chan 
2007). Nonetheless, the environmental dimension of sustainability is often linked to the 
reduction of pollution, waste, emissions, consumption/usage of harmful/toxic materials and 
the requirement for energy efficiency (Pullman, Maloni & Carter 2009; Gimenez, Sierra & 
Rodon 2012). It was claimed by Zhu and Sarkis (2004) that waste reduction in the 
manufacturing sector is the most viable strategy that businesses can use, i.e. lean 
manufacturing. Lean production originated in Japan at the famous automotive manufacturing 
firm, Toyota Motor Company (Holweg 2007). The philosophy behind lean manufacturing is 
to identify and eliminate potential wastes originally did not include environmental caution, 
but instead had an emphasis on manufacturing and cost efficiency (Chan 2007; Holweg 
2007). Nonetheless, in order to ensure that the materials and products meet the 
lean/environmental objectives, the focal organisation may consider environmentally 
conscious purchasing (green purchasing) from their suppliers (Min & Galle 2001; Rao & 
Holt 2005). This also includes assessing the supplier’s cooperation to meet the focal 
organisation’s green initiatives such as reduction in waste, reuse, recycle and resources being 
utilised (Min & Galle 2001; Zhu & Sarkis 2007; Eltayeb, Zailani & Ramayah 2011). Min and 
Galle (2001) noted that companies’ expenditure will increase if and when they have to take 
environmental concerns into their lean manufacturing considerations. Conversely, Porter and 
Van der Linde (1995) suggested the potential savings, productivity advancement and waste 
elimination arising from environmental innovation, in that reducing environmental problems 
creates operational efficiency and consequently competitive advantages. Several scholars see 
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a positive correlation between environmental consciousness and economic performance (Zhu 
& Sarkis 2004; Rao & Holt 2005; Zhu & Sarkis 2007). 
 
Traditionally, logistics management features the management of goods and services 
(including storing) delivered by suppliers and producers to the end-consumers (Labuschagne, 
Brent & Claasen 2005; Mollenkopf & Closs 2005). Reverse logistics (RL), however 
primarily focuses on the customer’s products return, take-back and materials/products pass 
the point of consumption back to being reused, recycled, repaired, remanufactured, 
refurbished and/or disposed of safely (Carter & Ellram 1998; Alvarez-Gil et al. 2007; Chan 
2007; Presley, Meade & Sarkis 2007). The reverse logistics dimension of the supply chain 
has inherited a substantial role as the forward supply chain processes (Crandall 2006). The 
business of materials and parts disposal often contributes unnecessary costs for organisations 
(Blumberg 2005). Thus, reverse logistics provides a maximum utilisation of products after-
life where the output is returned to the natural state/form and reused as an input for another 
product (Tsoulfas & Pappis 2006). As parts and materials grow in value, it is vital to utilise 
resources at their full capacity to fully take advantage of the economic opportunities at the 
end of the supply chain (Blumberg 2005). 
 
2.8.2.3 Social  
 
 
The social dimension is the least described dimension of sustainability (Seuring & Müller 
2008; Hahn & Kühnen 2013; Seuring 2013) and is closely linked to that of corporate social 
responsibility (Ashby, Leat & Hudson-Smith 2012). To be socially responsible, organisations 
should promote equitable opportunities throughout and towards society, to help improve 
people’s quality of life (Elkington 1994). While the environmental dimension of 
sustainability focuses on the management and improvement of natural resources, the social 
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dimension empathises on communal resources management and development including 
relationships and networks, social values, organisations/institutions, people/employees 
abilities and skills (Ahmed & McQuaid 2005; Sarkis, Helms & Hervani 2010). Although the 
definition of ‘social sustainability’ dimension varies (Labuschagne, Brent & Claasen 2005), it 
can be suggested that it can be subdivided into the areas of human resources, stakeholders 
and social performance.  
 
Aligned with Elkington (1994), Bansal (2005) noted that social equity is the fundamental 
notion of social sustainability, endorsing members of society in terms of having equal access 
to resources and opportunities. This notion extends Krause, Vachon and Klassen (2009) 
concept of fair and equal treatment of employees, emphasising the notion of employees’ 
welfare, human rights, and alleviating poverty and injustice globally. According to the Global 
Reporting Initiative website (GRI), the social sustainability guideline concerns labour 
practices and dignity of work (employment, labour/management relations, occupational 
health and safety, training and education, diversity and equal opportunity, equal remuneration 
for women and men, supplier’s assessment of labour practices, labour practices grievance 
mechanisms), human rights (investment, non-discrimination, freedom of association and 
collective bargaining, no child labour, no forced or compulsory labour, better security 
practices, indigenous rights, assessment, supplier human rights assessment, human rights 
grievance mechanisms), society (local communities, anti-corruption, public policy, anti-
competitive behaviour, compliance, supplier assessment for impacts on society, grievance 
mechanisms for impacts on society) and product responsibility (customer health and safety, 
product and service labelling, marketing communications, customer privacy, compliance) 
(Global Reporting Initative 2013). 
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As mentioned earlier, social aspects of sustainability are closely related to those of corporate 
social responsibility (CSR) (Ashby, Leat & Hudson-Smith 2012). Not all social sustainability 
actions or strategies are mandatory, but rather they should be ethically beneficial to society, 
beyond the immediate interests of an organisation or business (Sarkis, Helms & Hervani 
2010). Similarly, corporate social responsibility coincides with the notion of social and 
environment fulfilment while satisfying an organisation’s own economic objectives (Montiel 
2008), while endorsing their suppliers and partners (Gallear, Ghobadian & Chen 2012). Thus, 
corporate social responsibility enables organisations to consider the ethical, economic and 
legal aspects, and how these affect all the relevant stakeholders (Bansal 2005). 
 
It is common for organisations to associate social sustainability with certain 
certifications/qualifications and/or other common socially responsible environmental 
management systems such as an Eco-Management and Audit Scheme, referred to in terms of 
standards as ISO 14000 or ISO 26000 (Ashby, Leat & Hudson-Smith 2012). Delmas and 
Montiel (2009) pointed out that the adoption of various management systems such as ISO 
14000, may signal a commitment as well as an assurance from an external third party, 
certifying the organisational standard practices as being effective and ethical. Thus, 
organisations may attempt to promote themselves as proactive in the market by adopting 
these environmental management systems (Darnall, Jolley & Handfield 2008).  
 
Another aspect of social sustainability is social responsible purchasing, which aligns with the 
traditional concept of green purchasing (Maignan, Hillebrand & McAlister 2002; Leire & 
Mont 2010). As suggested before, it is difficult for a single organisation to be sustainable on 
its own (Sharfman, Shaft & Anex 2009); an organisation can only be as sustainable as their 
suppliers it sources from (Krause, Vachon & Klassen 2009). Using this perspective, the 
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purchasing aspects of supply chain management suddenly have a fundamental role in 
achieving sustainability (Miemczyk, Johnsen & Macquet 2012). Socially responsible 
purchasing is a collective range of issues, ranging from community, safety, human rights and 
diversity, which can signify issues beyond the traditional economic one of purchasing-related 
criteria (Leire & Mont 2010). Maignan, Hillebrand and McAlister (2002) noted that 
organisational socially responsible purchasing decisions are advocated by their stakeholders. 
Nevertheless, many studies that examined purchasing trends focus on the dyadic relationship 
other than the supply chain network or the integrated industrial network (Miemczyk, Johnsen 
& Macquet 2012).  
 
Reverse logistics comes under the umbrella of social sustainability and it aligns with other 
areas of sustainability (economic and environment dimensions) (Ashby, Leat & Hudson-
Smith 2012). The practice of reverse logistics can be carried out through the process of 
resources conservation/reduce, reuse and recycling (Jayaraman & Luo 2007; Sarkis, Helms & 
Hervani 2010). Due to the relationship of these procedures to that of economic and 
environmental sustainability, it can be synergised with other variables (Ashby, Leat & 
Hudson-Smith 2012).  
 
Consequently, to find the social and ecological equilibrium an organisation must intensify the 
collaboration level required for social in social aspect of sustainability, i.e. integrating with 
suppliers (Schaefer 2004). Additionally, an organisation should allegedly acknowledge its 
external stakeholders through its social and environmental policies (Maignan, Hillebrand & 
McAlister 2002). Socially sustainable organisations should “add value to the communities 
within which they operate by increasing the human capital or individual partners as well as 
furthering the societal capital of these communities. They manage social capital in such a 
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way that stakeholders can understand its motivation and can broadly agree with the 
company’s value system.” (Dyllick & Hockerts 2002, p. 134). Social capital in general 
encapsulates numerous social factors embedded in the social network, for example wealth, 
reputation and power (Lin & Erickson 2008). In terms of supply chain management, 
however, it consists of human capital and societal capital (Dyllick & Hockerts 2002). Human 
capital focuses on such areas as people skills, abilities, loyalty and motivation, whereas 
societal capital is about public services like education, culture support and infrastructure 
(Dyllick & Hockerts 2002). According to Bernardes (2010), an organisation can achieve this 
by simply communicating with its suppliers and through human resources, and investing in 
human capital.  
 
2.9 Development of framework for sustainable supply chain management 
 
 
In order to develop a framework for managers to implement sustainable supply chain 
management, studies were first searched on various databases and search engines, for 
example Google Scholar, Emerald Insight, Business Source Complete, ABI/Inform Complete 
and Science Direct. The keywords and/or terms included ‘theory of reasoned action’, ‘theory 
of planned behaviour’, ‘green supply chain management’, ‘sustainable supply chain 
management’ and ‘sustainable logistics’. Attempts were made to incorporate studies from 
other relevant fields. Studies outside of these areas were used in order to gain insights into the 
theory of reasoned action and theory of planned behaviour. Studies were selected based on 
their relevance to sustainable supply chain management and theory of planned 
behaviour/theory of reasoned action. It is in fact extremely unusual for sustainable supply 
chain management journals to utilise the theory of planned behaviour and theory of reasoned 
action. Nevertheless, several journals met the requirements and were useful for this research. 
For example, Montalvo (2003) looked at the sustainable production and consumption systems 
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– cooperation for change: assessing and simulating the willingness of firms to adopt/ develop 
cleaner technologies. Using the theory of planned behaviour, the research was conducted in 
northern Mexico, focusing on the ‘In-Bond’ industry. Building on the previous work done by 
Montalvo (2003), Zhang, Yang and Bi (2013) looked at the enterprises’ willingness to 
adopt/develop cleaner production technologies. Using the theory of planned behaviour, their 
study was conducted in Changshu, China. Both studies were published in the Journal of 
Cleaner Production. In other research, Cordano and Frieze (2000) who were published in the 
Academy of Management Journal looked at pollution reduction preferences of United States 
environmental managers and they also referred to the theory of planned behaviour.   
 
Significant variables of sustainable supply chain management were identified in a similar 
way, by using such search engines and databases such as Google Scholar, Emerald Insight, 
Business Source Complete, ABI/Inform Complete and Science Direct. The selected terms or 
keywords were ‘supply chain management’, ‘sustainable supply chain management’, 
‘environmental supply chain management’, ‘green supply chain management’ and 
‘sustainable logistics’. To limit the results, variables/determinants were obtained from studies 
published from 2000 to the present day in the English language.  For example, Zhu, Sarkis 
and Geng (2005); Linton, Klassen and Jayaraman (2007); Presley, Meade and Sarkis (2007); 
Srivastava (2007); Zhu and Sarkis (2007); Seuring and Müller (2008); Walker, Lucio and 
McBain (2008); Sharfman, Shaft and Anex (2009); Mann et al. (2010); Gupta and Palsule-
Desai (2011); Ageron, Gunasekaran and Spalanzani (2012); Dekker, Bloemhof and Mallidis 
(2012); Zailani et al. (2012) are researches conducted between 2000 and 2012.  
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Figure 2-2 Variables extraction overview 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2-2 shows how the variables were extracted for this research. It is evident that few 
studies have utilised the theory of planned behaviour and/or theory of reasoned action with 
reference to sustainable supply chain management. Therefore, this research aims to contribute 
to the gap in our knowledge by enhancing our understanding of sustainable supply chain 
management adoption through the theory of planned behaviour. The following section will 
expand on the ten extracted variables.  
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2.9.1 Variables extracted 
 
 
Although this research focuses on sustainable supply chain adoption, a mixture of both 
sustainable supply chain management and green supply chain management were investigated 
to determine the relevant adoption factors. This is because sustainable supply chain 
management is an extension of green supply chain management (Ahi & Searcy 2013). In this 
section, ten sub-variables will be identified and defined the through the three variables 
(attitude, subjective norm and perceived behavioural control) that are integral to the theory of 
planned behaviour. Tables with definitions of sub-variables and their authors will be shown 
in each sub-variable section separately.  
 
2.9.1.1 Attitude 
 
 
As mentioned earlier in Chapter 2, attitude is the first variable of the theory of planned 
behaviour as well as the theory of reasoned action.  Attitude concerns the beliefs or 
perceptions concerning the outcome, positive or negative, of performing or not performing 
certain actions (Fishbein & Ajzen 1975; Ajzen & Fishbein 1980). Likewise, by considering 
the potential favourable outcomes versus potential unfavourable outcomes, these can alter an 
individual’s decision when conducting certain actions/behaviours (Ajzen & Madden 1986; 
Montano & Kasprzyk 2008). There are three sub-variables in attitude that influence 
managers’ attitude to sustainable supply chain management. These sub-variables will be 
identified and explained in the sections below. 
 
2.9.1.1.1 Managerial beliefs 
 
 
The value and ethical beliefs of organisational or business leaders extends throughout the 
whole organisation (Walker, Lucio & McBain 2008). There is a correlation between 
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environmental management and personal incentives (New, Green & Morton 2000, 2002).  
Montalvo (2008); Visser, Jongen and Zwetsloot (2008) believe that sustainable 
implementation greatly depends on the personality and position of high-ranking officials such 
as CEOs. Hence to create a successful sustainable supply chain requires a proactive senior 
management that recognises the relationship between sustainability and the organisation’s 
commitment (Pagell & Wu 2009). In fact the “ability of operatives to contribute to waste 
reduction activities … is dedicated largely by manager’s interests in waste management and 
their willingness to commit organisational resources to it” (Teo & Loosemore 2001, p. 746). 
Managers need to incorporate sustainable objectives into everyday supply chain practices 
(Pagell & Wu 2009). There are two leading domains of risk perceptions that managers have 
to deal with (Montalvo 2003). The first relates to the impact of an organisation’s operations 
on the environment and the possibility of improvements leading from a sustainable structure 
(Montalvo 2003; Zhang, Yang & Bi 2013). The second is that risk perception includes 
potential economic risks, such as any possible outcome from investing in an innovation and 
the subsequent uncertainties (Douglas 1990; Shi et al. 2008). For example, a manager’s 
perception of risks and benefits may determine the level of investment in new, cleaner 
technologies (Montalvo 2008). Managers’ beliefs in sustainable structures are not always 
negative, but the absence of goodwill and a lack of commitment to reducing wastes will 
generally prevail (Teo & Loosemore 2001).  It is the lack of environmental knowledge, 
values and consequences that shapes an organisation’s perceptions of ‘environmental 
sustainability’ (Teo & Loosemore 2001; Sharfman, Shaft & Anex 2009; Tseng, Divinagracia 
& Divinagracia 2009; Tseng 2013). Moreover, managers are often faced with 
information/knowledge deficits when dealing with sustainable supply chain management 
because it can be rather complex. Table 2-10 summarises the definitions of the sub-variable 
organisational beliefs and who devised them. 
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Table 2-10 Organisation beliefs regarding the adoption of sustainable supply chain 
management 
 
Sustainable 
supply chain 
variable 
Definition Author 
Organisational 
beliefs 
Beliefs of high ranking 
officials regarding the 
adoption of sustainable 
supply chain adoption 
Tseng (2011), Zhang, Yang and Bi (2011), 
Sharfman, Shaft and Anex  (2009), Tseng, 
Divinagracia and Divinagracia (2009), 
Walker, Lucio and McBain (2008), Corrak 
(2003), Teo and Loosemore (2001) 
 
2.9.1.1.2 Environmental pressure 
 
 
Environmental pressures represent the perceived impact of the implementation of sustainable 
protocols. For example, the potential environmental outcome/consequences of implementing 
a cleaner production in the existing operations will determine the willingness to adopt 
sustainable innovations (Montalvo 2003).  
 
Not all organisations rely solely on government regulations to respond to environmental 
problems, as some are more proactive and are more environmentally conscious than others 
(Fleischmann et al. 1997; Sharfman, Shaft & Anex 2009; Mann et al. 2010). As suggested 
earlier, there are three types of environmental management which an organisation can adopt, 
i.e. proactive, reactive and value-seeking (Kopicki et al. 1993; van Hoek 1999). The value-
seeking environmental management approach endeavours to integrate environmental 
awareness into the pre-existing supply chain (Ashby, Leat & Hudson-Smith 2012). An 
organisation that adopts a reactive environmental approach will make little effort or offer 
resources to manage the environment effectively (van Hoek 1999). It was suggested by Testa 
and Iraldo (2010) that environmental engagement may evoke queries from partners and/or 
competitors, and organisations may find environmental remediation to be costly and therefore 
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letting other leading organisation to ‘test it’ first.  Lastly, organisations which utilise the 
proactive approach would pre-emptively take responsibility for the environment from the 
outset (Kopicki et al. 1993). Therefore, depending on the environmental approach chosen, 
organisations’ actions or strategies regarding the environmental may differ. 
 
Likewise, it is ideal that proactive organisations will voluntarily embrace environmental 
innovations. The prevention of pollution is essential to the flow of resources and materials to 
reduce their impact on the environment and it will generate better efficiencies by reducing 
unnecessary waste (Tseng, Divinagracia & Divinagracia 2009). For example, the decision to 
consolidate current operations and the product life-cycle may encourage organisations to 
develop better sustainable supply chain management practices (Dekker, Bloemhof & Mallidis 
2012). Similarly, the sustainable reverse supply chain approach may benefit organisations by 
reducing damage to the environment and generate cost savings. Hence, with a favourable 
improvement, organisations are more likely to accept and willing to engage in a sustainable 
structure (Montalvo 2003). Table 2-11 below summarises the definition of the sub-variable 
environmental pressures and the relevant authors. 
 
Table 2-11 Environmental pressure regarding the adoption of sustainable supply chain 
management 
 
Sustainable 
supply chain 
variable 
Definition Author 
Environmental 
pressures 
The perceived impact of 
implementing 
environmental protocols 
on current operations 
 
Diabat, Khodaverdi and Olfat (2013), Dekker, 
Bloemhof and Mallidis (2012), Mann et al. 
(2010), Tseng, Divinagracia and Divinagracia 
(2009), Sharfman, Shaft and Anex (2009), 
Waker, Lucio and McBain (2008), Montalvo 
Corral (2003),  
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2.9.1.1.3 Supply chain economic pressure 
 
 
In the past two decades, there has been a significant change in the supply chain paradigms, 
from operations intensive to optimising the entire supply chain. In order to reach the 
economy of scale (minimised costs with maximised outputs), an organisation must focus on 
improving its entire supply chain, including the production of goods and services (Handfield 
& Nichols 1999; Coyle et al. 2008; Bowersox, Closs & Cooper 2010). The perceived 
outcome of an organisation’s supply chain economic structure is among one of the most 
significant determinants of sustainable supply chain management adoption (Georgiadis & 
Vlachos 2004; Presley, Meade & Sarkis 2007; Mann et al. 2010; Diabat & Govindan 2011). 
The affiliation between environmental initiatives and competitiveness were portrayed in the 
research of  Porter and Van der Linde (1995) who reasoned that ‘greening investment’ can 
enhance the saving of resources, waste reduction/elimination by increasing internal 
production and efficiencies. Likewise, advances in innovations and operations can lead to a 
reduction of environmental impact, increase organisational efficiency and competitiveness 
(Porter & Van der Linde 1995).  
 
Additionally, the motivation to implement sustainable policies correlates with the positive 
supply chain economic expectation, i.e. reduction in operating costs and enhanced 
efficiencies (Montalvo 2003; Ramus & Montiel 2005). The incentive to reduce costs is a 
fundamental aspect of sustainable supply chain development (Chan 2007; Walker, Lucio & 
McBain 2008). Organisations and businesses may engage in sustainable supply chain 
management in order to cut costs (both financial and resources) while producing cost 
competitive products for the market (Testa & Iraldo 2010). Without the necessary financial 
flows organisations may cease to exist, which contradicts the ‘sustainable’ notion, and 
consequently become ‘unsustainable’ (Dyllick & Hockerts 2002).  
60 
 
Costs can include efforts to cut waste production and use resources better (Walker, Lucio & 
McBain 2008). For example pollution may represent hidden costs not only in the form of 
money spent, but also in terms of wasted human effort and other resources. The economic 
benefits of considering cleaner production may lie in reducing raw materials and energy 
requirements (Schwarz 2008). Therefore, to successfully create economic sustainability 
requires an organisation to achieve several types of economic capacity: financial, tangible 
and intangible capitals efficiency (Dyllick & Hockerts 2002). By accepting an 
environmentally innovative scheme into the existing operations an organisation can reduce 
waste and other unnecessary costs (financial and resources) while enhancing internal 
efficiency (Zhu & Sarkis 2004; Rao & Holt 2005; Zhu & Sarkis 2007). Table 2-12 outlines 
the definition of the sub-variable supply chain economic pressure and the relevant authors. 
 
Table 2-12 Supply chain economic pressure regarding the adoption of sustainable supply 
chain management 
 
Sustainable 
supply chain 
variable 
Definition Author 
Supply chain 
economic 
pressure 
The perceived 
impact of 
sustainable 
adoption on  
current operations 
Golicic and Smith (2013), Diabat and Govindan 
(2011), Testa and Iraldo (2010), Mann et al. (2010), 
Waker, Lucio and McBain (2008), Presley, Meade 
and Sarkis (2007), Chan (2007), Ramus and Montiel 
(2005), Rao and Holt (2005), Geogiadis and Vlachos 
(2004), Montalvo Corral (2003) 
 
2.9.1.2 Subjective norm 
 
 
Subjective norm refers to the sensitivity of an individual to engaging in certain behaviours 
based on the perceived perceptions of others who are deemed to be important to the 
individual (Ajzen & Madden 1986; Conner & Sparks 1996). In other words, subjective norm 
is associated with perceived social pressure about performing or not performing an 
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action/behaviour (Fishbein & Ajzen 1975; Ajzen & Madden 1986; Ajzen 1991; Chang 1998; 
Montano & Kasprzyk 2008). The perception of possible social approval or disapproval may 
affect an individual’s intention to executing certain behaviours (Sarver 1983). Likewise, the 
extracted variables of sustainable supply chain adoption suggested that social pressures can 
arise from one’s peers, marketing, the community and government. These sub-variables will 
be explained in more detail below. 
 
2.9.1.2.1 Market influence 
 
 
Marketing and competitive pressures can influence organisations to shift their internal 
structure (Zhu, Sarkis & Geng 2005).  Organisations may not have the incentive to ‘protect 
the planet’ when engaging in sustainable innovations, and when they do they actually want to 
gain a competitive advantage (Walker, Lucio & McBain 2008). Escalating environmental 
pressures are forcing organisations to compete in the area of environmental development 
(Tseng, Divinagracia & Divinagracia 2009; Tseng 2013). As noted by Yalabik and Fairchild 
(2011), the environmentally sustainable innovations are usually motivated by competitive 
pressures and not customers and governmental regulations. Hence, to seize this opportunity, 
‘front runner organisations’ in development and innovation many find opportunities to 
enhance their businesses through sustainable supply chain structure. Additionally these 
organisations may obtain a competitive advantage and admiration over other firms (Vachon  
& Klassen 2007). In order to reach the expected benchmark in the future, an organisation 
needs to position itself within the market wisely, for example if an organisation decides to be 
the market leader, then its marketing strategy may differ to those of other companies (Kim et 
al. 2012). It is important for organisations to report and publicise their sustainable practices to 
appeal to their stakeholders. Such establishment can be in a form of achieving a higher 
standard through globally recognised indicators (Elkington 1997). Delmas and Montiel 
62 
 
(2009) pointed out that organisations may adopt internationally recognised environmental 
management systems standards such as ISO 14000, 26000 to signal or justify their 
commitment to the environment, as well as the need to receive certification from an external 
body. Hence, organisational image is an important concept because ultimately it will boost 
sales through customer loyalty and client satisfaction (Kim et al. 2012). Hassini, Surti and 
Searcy (2012) pointed out that marketing and public relations can increase products’ value 
because they are perceived to be ‘environmentally friendly’. Similarly, Chen, Lai and Wen 
(2006) and Chen (2010) suggested that the practice of environmental sustainability can 
positively increase brand value and awareness among customers. 
 
Originally, Menon and Menon (1997) proposed that to successfully execute a green 
marketing strategy, organisations should embrace the principles of ‘enviropreneurial’ 
marketing (environmental marketing activities, strategies and goals to create revenue through 
the mean of exchanges that satisfy social and economic objectives). Banerjee, Iyer and 
Kashyap (2003) incorporated environmental orientation and environmental strategy into the 
traditional corporate environmentalism concept devised by Menon and Menon (1997). 
Environmental orientation concerns an understanding of the significant environmental issues 
that affect the organisation, whereas environmental strategy relates to the extent of 
environmental awareness and values that are integrated into existing operations (Banerjee, 
Iyer & Kashyap 2003).  
 
Nonetheless, competitors in the industry can be seen as potential leaders in green 
technologies, which motivates other organisations to develop environmental innovations (Rao 
& Holt 2005; Walker, Lucio & McBain 2008). The incentive to implement sustainable supply 
chain management may arise from an observation of partners or competitors in the industry 
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(Testa & Iraldo 2010). Furthermore, the outcomes of sustainable development are often 
undefined and costly, hence an organisation may choose to be a follower and only develop a 
new structure when it is tested by other leading and/or competing organisations (Testa & 
Iraldo 2010). Table 2-13 summarises the definition of sub-variable market influence and 
authors identified with its development. 
 
Table 2-13 Market influence regarding the adoption of sustainable supply chain management 
 
Sustainable 
supply chain 
variable 
Definition Author 
Market 
influence 
Adopts sustainable 
scheme in order to 
retain market 
competitiveness 
Golicic and Smith (2013), Tseng (2011), Yalabik 
and Fairchild (2011), Testa and Iraldo (2010), 
Tseng, Divinagracia and Divinagracia (2009), 
Waker, Lucio and McBain (2008), Vachon and 
Klassen (2007), Zhu, Sarkis and Geng (2005), 
Rao and Holt (2005) 
 
 
2.9.1.2.2 Customer influence 
 
 
An organisational supply chain structure generally includes internal functions as well as 
external ones, i.e. suppliers, distributors and customers (commercial or the end customer). 
However, an organisation is usually a part of a larger multi-network supply chain, thus the 
focal organisation itself can be both supplier and/or customer (Hervani, Helms & Sarkis 
2005).  Likewise, customers can be categorised into two divisions, supply chain customers 
(B2B) and the end customers (B2C). Today’s customers are more educated than ever and are 
demanding ‘green’ performance (Georgiadis & Vlachos 2004). Customers (B2B and B2C) 
may encourage/demand more environmentally friendlier products, goods and services 
(Walker, Lucio & McBain 2008).  
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Sarkar and Young (2009) suggested that organisations tend to be more sensitive to 
customers’ demands in adopting cleaner information technologies compared to people 
associated with universities (since ‘consumers’ in this case may not understand/care about the 
concept of green information technology). Suppliers are often pressured by their buyers who 
in turn, are usually pressured by other external factors such as regulations and customers, to 
engage in a greener operation. Likewise, when pressured by various factors, the focal 
organisation usually transfers such pressure to their suppliers (as a chain) (Seuring & Müller 
2008). Buying firms often view green purchasing as a significant aspect of environmental 
compliance, and therefore suppliers are often required to have ISO 14001 certification (Min 
& Galle 2001). Delmas and Montiel (2009) suggested that the implementation of a globally 
recognised environmental management system can counter’ information asymmetry’ which 
can isolate suppliers from potential customers. Likewise, organisations may strive to improve 
their reputations within their multi–supply chain network by complying with customers’ 
demands (Testa & Iraldo 2010).  
 
Organisational clients (large and small retailers, customers) often request environmentally 
friendlier products and services which affect internal operations and product life-cycle (Testa 
& Iraldo 2010). Additionally, the consequences of such requests may extend beyond the 
internal operations, to those partners/relations within the network. Furthermore, the 
buyers/focal organisations may require their suppliers to reach a certain level of social and 
environmental standard,  i.e. implementing various management systems such as ISO 14001 
and SA 8000 (Seuring & Müller 2008). It is important for businesses to exchange information 
with their customers, and collaborate to achieve environmental innovation that originates in 
the need to improve internal operations and the supply chain (Vachon  & Klassen 2007). 
Eltayeb, Zailani and Ramayah (2011) noted that collaboration with customers and suppliers is 
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comparable, for they both involve an organisation including its customers in how well it 
performs environmentally. Table 2-14 below shows the sub-variable customer influence, its 
definition and the authors linked to it. 
 
Table 2-14 Customer influence regarding the adoption of sustainable supply chain 
management 
 
Sustainable 
supply chain 
variable 
Definition Author 
Customer 
influence 
Customers demand 
that the organisation 
engages in 
sustainable practices 
Diabat, Khodaverdi and Olfat (2013), Chen (2010), 
Testa and Iraldo (2010), Sarkar and Young (2009), 
Waker, Lucio and McBain (2008), Seuring and 
Muller (2008), Chen, Lai and Wen (2006), Hervani, 
Helms and Sarkis (2005), Geogiadis and Vlachos 
(2004), Min and Galle (2001) 
 
2.9.1.2.3 Community pressure 
 
 
Modern society plays a crucial role in generating sustainable innovations, and organisations 
must be accountable for what they do because they on impact customers and the wider 
society (Mann et al. 2010; Gupta, Abidi & Bandyopadhayay 2013). The general public is 
now much interested in where and how organisations obtain their resources (New, Green & 
Morton 2000). Moreover, the ‘public’ is embodied in such bodies as stakeholders and 
activists who can generate pressure and force organisations to reconsider their environmental 
policies (Matos & Hall 2007). For example non-governmental organisation (NGOs) can 
intimidate government organisations or agencies to improve their environmental awareness 
and policies by  exposing any scandal, illegal action or phoney environmental scheme 
(Walker, Lucio & McBain 2008).  
 
 
It is becoming relatively difficult for organisations to keep information secret from their 
stakeholders (Elkington 1997). A stakeholder represents an individual or entity who can 
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affect or may be affected by the decisions and operations of an organisation, such as NGOs, 
regulators, people in local communities and/or customers (Wolf 2011). According to Carter 
and Jennings (2004), the perceive stakeholders’ pressure is one factor which contributes to 
the adoption of sustainable supply chain management practices. Matos and Hall (2007) 
pointed it out that stakeholders are not easily dealt with via typical management procedures, 
since stakeholders can range from internal to external players. Moreover, loss of reputation 
can result from the early stages of the supply chain if an organisation mismanages them and 
they seriously endanger the environment or society, as some NGOs have maintained (Roberts 
2003).  
 
Nevertheless, it was noted by Aschehoug, Boks and Støren (2012) that external stakeholders 
can also signal information regarding the environment that leads to the creation of a positive 
innovative scheme. It is of great importance for organisations to reduce their environmental 
impact internally (certain elements and functions) and externally (partners/suppliers up- and 
downstream) (Seuring 2004; Sharfman, Shaft & Anex 2009). To acquire trust from 
stakeholders and other bodies, organisations and businesses can develop transparency and 
accountability processes through the promotion of ethical operations and practices (Gupta, 
Abidi & Bandyopadhayay 2013). For example, transparency can reside in corporate cultures, 
human rights, equal opportunities of employment and complying with government 
regulations. Carter and Easton (2011) further mentioned that proactive organisations can 
promote transparency by communicating to and including stakeholders (traceability and 
visibility) throughout the supply chain.  
 
Investors’ and stakeholders’ pressure can be seen as both internal and external (Walker, 
Lucio & McBain 2008). In addition, stakeholders can be divided into two categories - 
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primary and secondary (Freeman 1984; Matos & Hall 2007). Primary stakeholders consist of 
bodies which are directly related to the organisation such as suppliers, policy makers, 
government, customers, employee and other innovators, whereas secondary stakeholders are 
those not directly engaged in the internal transactions of the organisation. Nonetheless they 
do wield tremendous power and this refers to pressure groups, NGOs, communities and local 
representatives, activists, religious groups and trade union associations (Freeman 1984). 
Although there are power differences between these two groups, both can still generate 
pressures that affect organisations (Matos & Hall 2007). Table 2-15 highlights the sub-
variable community influence, how it is defined and the authors associated with the concept. 
 
Table 2-15 Community influence regarding the adoption of sustainable supply chain 
management 
 
Sustainable 
supply chain 
variable 
Definition Author 
Community 
influence 
The community (i.e. 
stakeholders) may 
demand organisations to 
engage in sustainable 
practices 
Aschehoug, Boks abd Storen (2012), De 
Marchi (2012), Mann et al. (2010), Sharfman, 
Shaft and Anex Jr (2009), Waker, Lucio and 
McBain (2008), Matos and Hall (2007), 
Seuring (2004), Roberts (2003), New, Green 
and Morton (2000) 
 
2.9.1.2.4 Government pressure 
 
 
Many studies suggested that government legislation and regulation is the most influential 
sustainable supply chain management driver (Zhu, Sarkis & Geng 2005; Walker, Lucio & 
McBain 2008; Diabat & Govindan 2011). Government legislation is the greatest driver of 
green practices (Mann et al. 2010). Seuring and Müller (2008) pointed out that governmental 
control in both domestic and international spheres is extremely relevant to organisations and 
the concept of sustainability. Regulatory policies are generally associated with the end-of-the-
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pipeline stages of production such as a regulated level of residual and other hazardous wastes 
released into the environment (Montalvo 2008). Government environmental policies 
currently enforced do not particularly emphasise the operational side of cleaner technologies 
(Huhtala 2003). Governmental policies tend to overlook the initial aspects of waste being 
generated, and neglect the promotion of sustainable research and development (Montalvo 
2008). It was claimed that governmental regulations are only influential if they are mandatory 
(Sarkar & Young 2009).  
 
However, some analyses reveal governmental regulation to be weak when it comes to 
implementing environmentally sustainable innovations (Sharfman, Shaft & Anex 2009). 
Likewise, mandatory environmental regulations can be seen as tactics to keep 
environmentally pro-active organisations on side, not only to minimise waste and induce 
efficiency (Walker, Lucio & McBain 2008). Carter and Dresner (2001) noted that 
environmentally proactive companies can influence government policies through their active 
social commitments, for example, governments may decide to mould their future policies 
based on proactive organisations’ supply chains and business operations. Government 
regulations can be general (i.e. environmental laws) or specific (i.e. end of life), and 
similarly, statute legislation can be triggered by many other factors, i.e. mandated or 
compulsory product recall (Mann et al. 2010). Organisations may comply with an imposed 
regulation but there is little or no guarantee that the environmental performance will actually 
improve (Ramus & Montiel 2005). Lastly, referring to another aspect of policy, governments 
can also support the research and development on sustainable innovations. According to 
Köhler et al. (2013) and Kiss, Manchón and Neij (2013), government support in the form of 
programs, financial aid and information can also contribute to the process/production of 
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sustainable innovations. Table 2-16 concerns the sub-variable government pressure with its 
definition and those authors who have written on it. 
 
Table 2-16 Government pressure regarding the adoption of sustainable supply chain 
management 
 
Sustainable 
supply chain 
variable 
Definition Author 
Government 
pressure 
Government may legislate 
and regulate certain 
sustainable practices that 
organisations must 
undertake 
Diabat and Govindan (2011), Mann et al. 
(2010), Sharfman, Shaft and Anex Jr 
(2009), Sarkar and Young (2009), Waker, 
Lucio and McBain (2008), Zhu, Sarkis and 
Geng (2005), Ramus and Montiel (2005) 
 
 
2.9.1.3 Perceived behavioural control 
 
 
As previously suggested, perceived behavioural control in the theory of planned behaviour 
represents perceived control in performing certain behaviours (Ajzen & Madden 1986; Ajzen 
1991). Likewise, the possibility of difficulties and obstacles likely to be faced when 
performing a task decide whether or not the task in question will be carried out (Madden, 
Ellen & Ajzen 1992, p. 4). Individuals are likely to conduct certain actions when they believe 
they have control over those actions, i.e. opportunities, resources, impediments and 
difficulties (Ajzen & Madden 1986). 
 
2.9.1.3.1 Financial capability 
 
 
Although financial capability was mentioned as both driver and barrier to sustainable 
development, it is commonly seen as a barrier in the adoption of sustainable supply chain 
management (Teo & Loosemore 2001; Testa & Iraldo 2010). For without the necessary 
financial flows an organisation may cease to exist, which contradicts the ‘sustainable’ notion, 
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becoming ‘unsustainable’ (Dyllick & Hockerts 2002). Nevertheless, financial capability can 
serve as a barrier to sustainable adoption, especially with a single-minded approach to the 
concept of economy verses ecology (Porter & Van der Linde 1995).  
 
It was proposed by Porter and Van der Linde (1995) that it is possible to create environmental 
innovation while retaining competitiveness in the market. However, some businesses may not 
discover the benefits of adopting sustainable supply chain management since yields are only 
evident in the long-term (Testa & Iraldo 2010). As pointed out by Zhang, Yang and Bi 
(2013), as a control factor, financial capability can facilitate an organisation’s willingness to 
adopt sustainable practices. Financial concerns are one of the most significant obstacles to 
any innovation, especially during the purchasing stages (Min & Galle 2001). To be 
competitive in the marketplace a company has to offer high quality products at a lower price, 
however, it can be extremely difficult if it does not have the right financial resources to 
participate in sustainable development and still remain competitive, especially for smaller 
businesses (Walker, Lucio & McBain 2008). Bowen et al. (2001) stated that in the short run 
better financial profitability and sales performance may not happen despite an organisation 
adopting sustainable supply chain protocols. For example, green purchasing can 
tremendously increase expenditure costs and compromise a company’s financial performance 
and profits (Min & Galle 2001). Table 2-17 below shows the sub-variable, definition and 
those authors who have written on it. 
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Table 2-17 Financial capability towards the adoption of sustainable supply chain 
management 
 
Sustainable 
supply chain 
variable 
Definition Author 
Financial 
capability 
Financial capacity to 
engage in sustainable 
practices 
Zhang, Yang and Bi (2011), Testa and Iraldo 
(2010),  Montalvo Corral (2008), Waker, Lucio 
and McBain (2008), Teo and Loosemore (2001), 
Min and Galle (2001),  
 
 
2.9.1.3.2 Technological capability 
 
 
The technology capability aspect of sustainable adoption has been commented on by two 
studies that employ behaviour theory in the field of supply chain management, i.e. Montalvo 
(2003) and Zhang, Yang and Bi (2013). Technological availability can determine 
organisational capability to achieve sustainable innovations (Montalvo 2003). The perceived 
technological control depicts how well an organisation can control the ‘technological factors’ 
that may facilitate or restrain sustainable procedures (Zhang, Yang & Bi 2013). This concept 
aligns with Ajzen (1991) perceived behaviour control variable as part of the theory of 
planned behaviour. Intention to adopt sustainable supply chain management is heavily 
influenced by technological capability. For example, without the required technology needed 
an organisation may not be fully able to manage its intention to improve internal operations 
(Montalvo 2003; Zhang, Yang & Bi 2013).  
 
Although many researches have examined the concept of cleaner technologies, Markusson 
(2011) has argued that there is much ambiguity in the concept of technology and 
environmental innovations. There is a systematic dependence of sector’s specific 
technologies among the high level of manufacturing companies (Nill 2008). However, 
Schwarz (2008) says that the cost of replacing already existing procedures for making steel 
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and iron can be extremely high due to the longevity and investment required in the 
production processes. Furthermore, the opportunities to invent cleaner technologies requires 
the right technology-economic attractiveness to will encourage organisational uptake of such 
innovations (Koefoed & Buckley 2008). There is no universal class of technology but rather a 
sector specific, hence the right technology often has to be made, modified, altered or 
developed further to meet plant specifications (Markusson 2011). Cleaner technologies may 
not yield immediate economic advantages, however, overall environmental improvements 
can be seen as a by-product of such technological innovations (Markusson 2011).  
 
Despite the ability to adopt to or implement new technologies, insufficient expertise and 
understanding of greener production values such as ecological design can be troublesome 
(Cagno & Trucco 2008). In contrast to pollution control, technologies available on the market 
are generally sector-specific which may require exact knowledge and expertise within a 
manufacturing plant (Montalvo 2008). Hence, these technologies may demand a great deal of 
unrealistic knowledge, especially for those regulating a cleaner production method for 
internal processes (Rathi 2003). Although this may not seem like a major obstacle for larger 
organisations, it is a crucial setback for small and medium-sized enterprises where research 
and development are not possible (Rathi 2003). Table 2-18 shows the technological 
capability sub-variable, how it is defined and the relevant authors. 
 
Table 2-18 Technological capability regarding the adoption of sustainable supply chain 
management 
 
Sustainable supply 
chain variable 
Definition Author 
Technological 
capability 
Technological capacity 
to engage in sustainable 
practices 
Chan et al. (2012),  Zhang, Yang and Bi 
(2011),  Zeng et al. (2010), Adhikari et al. 
(2008), Montalvo Corral (2008), Montalvo 
Corral (2003), William (2001) 
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2.9.1.3.3 Supply chain collaboration 
 
 
Although suppliers alone may not be classified as sustainability development drivers, their 
integration into and strategic alliances with environmentally conscious partners may lead to 
environmental improvements (Walker, Lucio & McBain 2008). The need to reduce emissions 
and increase internal efficiencies requires a high level of collaboration among suppliers, 
customers and partners which can be difficult (Sharfman, Shaft & Anex 2009). To effectively 
evaluate an organisation’s sustainability commitment is to evaluate their suppliers and other 
partners in the supply chain network (Miemczyk, Johnsen & Macquet 2012). De Marchi 
(2012) stressed the importance of integration especially in the environmentally sustainable 
area. As confirmed by Hallstedt et al. (2010), sustainable production development requires 
complete information, availability and vision in all areas of the organisation’s processes. It 
was stated by Krause, Vachon and Klassen (2009) that an organisation is as sustainable as its 
suppliers. Hence, it was suggested by (Rao & Holt 2005) that it is vital for organisations to 
educate their suppliers, and to ensure that the right information is passed on to their suppliers 
and partners.  
 
Such activities can include environmental management and awareness seminars for suppliers 
as well as other suppliers in the industry (Rao 2002; Eltayeb, Zailani & Ramayah 2011). This 
can generate a fruitful relationship between organisations, suppliers and its potential 
customers (Montalvo 2008). Furthermore, an organisation can provide direct support to their 
suppliers, to help stimulate their environmental performance, for example an organisation 
may conduct a routine visit to their suppliers to provide technical assistance and/or provide 
financial assistance to promote better environmental performance (Eltayeb, Zailani & 
Ramayah 2011). The collaborative behaviours with suppliers and customers are a 
fundamental component of building an environmental sustainable supply chain (Zhu & Sarkis 
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2004). Likewise, the higher the uncertainties the higher the cooperation and trust needed 
between partners as they tend to collaborate with one another to solve problems and create 
efficiencies (Sharfman, Shaft & Anex 2009). Vachon  and Klassen (2007) highlighted that a 
joint venture collaboration establishes common terms and processes to achieve better superior 
environmental commitment, i.e. product design, materials and cleaner technologies.  
 
However, it should be noted that the relationship level between suppliers and customers 
(arms-length or strategic alliance) may depend on the level of adoption of ISO 14001 
(Delmas & Montiel 2009). Environmental collaboration with suppliers and/or customers can 
force organisations to obtain ISO 14001 certification (Diabat & Govindan 2011).  Referring 
to the concept mentioned earlier, since all supply chain players can be both customer and 
supplier, the adoption of ISO 14001 can signal a good environmental commitment and better 
behaviours up- and downstream (Delmas & Montiel 2009). Likewise, the two practices which 
go hand-in-hand are collaboration incentives and certification between an organisation and 
suppliers especially in the context of purchasing strategies (Pagell & Wu 2009). Hence, the 
implementation of the environmental management system is ensured by an external body, 
certifying the organisation’s internal practices, which may be justifiable to both customers 
and suppliers (Delmas & Montiel 2009). The mutual relationship between customers and 
suppliers helps synchronise decisions and streamlines internal operations and processes, such 
as collaborative manufacturing (Kuik, Nagalingam & Amer 2011). Table 2-19 summarises 
the strategic collaboration sub-variable along with its definition and the noted authors. 
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Table 2-19 Strategic collaboration regarding the adoption of sustainable supply chain 
management 
 
Sustainable 
supply chain 
variable 
Definition Author 
Strategic 
collaboration 
The participation of 
supply chain partners to 
achieve sustainable 
practices 
Diabat, Khodaverdi and Olfat (2013), Diabat 
and Govindan (2011), Sharfman, Shaft and 
Anex Jr (2009), Delmas and Montiel (2009), 
Waker, Lucio and McBain (2008) 
 
 
2.9.2 Framework and hypothesis 
 
 
This chapter establishes the fundamental framework, including the ‘literature review’ and the 
elucidation of sub-variables/determinants. This section will discuss the details of the 
framework in more detail. Based on the collected literatures the sub-variables of managers’ 
beliefs, environmental pressure, supply chain economic pressure, market influence, 
community pressure, customer influence, governmental pressure, financial capability, 
technological capability and supplier cooperation are the critical factors that lead to the 
development of sustainable supply chain management.   
 
To recap what has been stated so far, only a handful of authors have described the concept of 
sustainable supply chain management using the theory of planned behaviour. Likewise, the 
relationship between managers’ intentions to adopting sustainable supply chain management 
requires further research. To date, limited numbers of studies have suggested that these 
elements to have an impact on the intention to adopt sustainable innovations, specifically in 
the area of supply chain management. Figure 2-3 builds on the traditional theory of planned 
behaviour by including all the sub-variables listed in this study. It provides an underlying 
basis for the following phase of the study, justifying the analysis and discussion. 
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H1 
H2 
H3 
Figure 2-3 Proposed research framework 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Structural equation modelling generally includes both an inner and outer model (Hair et al. 
2010). Through the theory of planned behaviour, the inner model of the framework proposed 
that the action/behaviour concerning the adoption of sustainable supply chain management 
can be determined by intention. Intention on the other hand is made up of attitude, subjective 
norm and perceived behaviour control. The outer model consists of the links between the 
latent variables and its indicators (Hair et al. 2010). As depicted in Figure 2-3, the sub-
variables under the umbrella of attitude include managers’ beliefs, environmental pressure 
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and supply chain economic pressure. The subjective norm variable includes market influence, 
community pressure, customer influence and governmental pressure. Lastly, the perceived 
behaviour control variable includes financial capability, technological capability and supplier 
cooperation. Section 2.9.3 will discuss the hypotheses developed for this study.  
 
2.9.3 Hypothesis development 
 
 
Three hypotheses were developed based on the framework. Managers’ attitude, subjective 
norm and perceived behaviour control can be determined by their sub-variables (i.e. beliefs, 
economy). Hypothesis between the internal dimensions of the theory of planned behaviour 
(attitude, subjective and perceived behavioural control) will not be established in the 
research. The aim of this research is to assess the intention to adopt sustainable supply chain 
management. The internal relationship will not be looked at. Sections 2.9.3.1 to 2.9.3.3 will 
outline the development of each hypothesis. 
 
2.9.3.1 The relationship between attitude and intention 
 
 
According to the theory of planned behaviour and the theory of reasoned action, the 
variable/antecedent of attitude is an outcome assessment of the action in question, and 
whether that action is good or bad (Fishbein & Ajzen 1975; Ajzen & Fishbein 1980). 
Likewise, the advantages and disadvantages which are likely to occur if the action in question 
is executed can be weighed (Ajzen & Madden 1986; Montano & Kasprzyk 2008). Thus, the 
perceived positive outcomes of adopting sustainable supply chain management may influence 
managers in adopting it. As suggested in Section 2.9, the managerial beliefs, perceived 
economic pressure and perceived environmental pressure arising from sustainable supply 
chain management may influence the decision to engage in sustainable supply chain 
practices. Managerial beliefs and the values of the founder of an organisation can prevail 
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throughout the organisation, and correlate to the decision to implement (or otherwise) 
innovations, in this case sustainable supply chain management (Montalvo 2008; Visser, 
Jongen & Zwetsloot 2008; Walker, Lucio & McBain 2008). Similarly, the potential outcome 
of adopting sustainable supply chain practices to improve ongoing operations may encourage 
managers’ attitude to embrace such practices (Montalvo 2003). The perceived economic 
outcome of adopting sustainable innovations can determine whether or not the engagement in 
sustainable supply chain management will be carried out (Montalvo 2003; Ramus & Montiel 
2005; Walker, Lucio & McBain 2008; Testa & Iraldo 2010). Therefore, attitude can be 
influenced by managers’ beliefs, environmental pressure and economic pressure.  
 
H1: Managers’ attitude towards the outcomes of sustainable supply chain development can 
positively influence the intention to adopt sustainable supply chain management 
 
2.9.3.2 The relationship between subjective norm and intention 
 
In the theory of planned behaviour and theory of reasoned action the antecedent of subjective 
norm relates to the perceived social approval and/or disapproval concerning the performance 
of certain behaviours (Ajzen & Madden 1986; Conner & Sparks 1996). The perceptions of 
others may be considered important when they are considered relevant to that individual 
(Fishbein & Ajzen 1975; Ajzen & Madden 1986; Ajzen 1991; Chang 1998; Montano & 
Kasprzyk 2008). As pointed out in Section 2.9, the perceptions of customers, community, the 
marketplace and government are deemed to be important to managers because they can alter 
their intention to adopting sustainable supply chain management. To achieve competitive 
advantage many organisations have made their internal structures more environmentally 
sustainable (Walker, Lucio & McBain 2008; Tseng, Divinagracia & Divinagracia 2009; 
Tseng 2013). Customers are becoming more aware about organisations’ internal operations, 
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and can demand that they reach a certain level of sustainability regarding their operations and 
products (Seuring & Müller 2008; Testa & Iraldo 2010). Similarly, modern society now plays 
a crucial role in demanding sustainable innovations, holding an organisation accountable for 
its policies and actions (Mann et al. 2010; Gupta, Abidi & Bandyopadhayay 2013). Lastly, 
governmental regulations domestically and internationally may force organisations to 
implement sustainable development (Montalvo 2008; Seuring & Müller 2008; Mann et al. 
2010). Therefore, external pressures such as market influence, customer influence, 
community pressure and government pressure can influence an organisation’s adoption of 
sustainable supply chain development. 
 
H2: The subjective norm towards sustainable supply chain development can positively 
influence managers’ intention to adopt sustainable supply chain management 
 
2.9.3.3 The relationship between perceived behavioural control and intention 
 
 
Derived from the theory of planned behaviour, perceived behavioural control represents the 
perceived opportunities and difficulties most likely to be faced when performing certain 
behaviours (Ajzen 1991). In other words, controls are generated from opportunities and 
barriers perceived by individuals (Ajzen 1991; Madden, Ellen & Ajzen 1992). Likewise, the 
perception of technological capability, financial capability and suppliers’ collaboration may 
influence the decision to engage in sustainable supply chain activities. Without the necessary 
financial flows an organisation may cease to trade, which can be seen as both a driver of and 
impediment to sustainability (Dyllick & Hockerts 2002). Zhang, Yang and Bi (2013) contend 
that financial availability can facilitate organisational willingness to adopt sustainable 
practices. Like the concept of financial capability, without the right tools, organisations may 
find it difficult to engage in sustainable activities. Technological availability can determine 
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the organisational capability to achieve sustainable innovations (Montalvo 2003; Zhang, 
Yang & Bi 2013). Lastly, an organisation may find it difficult to achieve sustainable 
improvements alone (Sharfman, Shaft & Anex 2009), since it also relies on its suppliers 
(Krause, Vachon & Klassen 2009). Thus, an organisation may require staff or ideas from 
their suppliers to achieve sustainable innovations. The opportunities generated through 
financial capability, technological capability and suppliers’ collaboration can determine the 
success in adopting sustainable supply chain management. 
 
H3: The perceived behavioural control towards sustainable supply chain development can 
negatively influence managers’ intention to adopt sustainable supply chain management 
 
Table 2-20 combines all these hypotheses into one table. Nevertheless, a similar table will be 
constructed at the end of the main analysis in Chapter 5.  
 
Table 2-20 Research Hypotheses 
 
Hypothesis Relationship 
H1:  
 
Managers’ attitude towards the outcomes of sustainable supply chain 
development can positively influence the intention to adopt sustainable supply 
chain management 
H2:  
 
The subjective norm towards sustainable supply chain development can 
positively influence managers’ intention to adopt sustainable supply chain 
management 
H3:  
 
The perceived behavioural control towards sustainable supply chain 
development can negatively influence managers’ intention to adopt sustainable 
supply chain management 
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2.10 Summary 
 
This chapter’s literature review began with the theory of planned behaviour and the 
application of that theory. It is evident that several disciplines employ the theory of planned 
behaviour, i.e. marketing, healthcare, psychology, education and information 
systems/technology. This chapter also explained the limited application of the theory of 
planned behaviour in sustainable supply chain management. The following chapter discusses 
the definition of supply chain management and sustainable supply chain management, 
clarifying any differences to green supply chain management. Sustainable supply chain 
adoption sub-variables were collected from sustainable supply chain management studies and 
were defined in Section 2.9.1. All the variables were employed to construct the research 
framework for this thesis. The proposed research framework has provided the basis for 
developing of hypotheses.  
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Chapter 3 Methodology and questionnaire design 
 
 
3.1 Chapter overview 
 
 
This chapter explains how the entire research is constructed and the type of methodology 
used (Sections 3.2-3.3). It will also describe the philosophical and procedural aspects of this 
research according to Blaxter, Hughes and Tight (2001). A flowchart of the methodology is 
shown in Figure 3-1. The remainder of Chapter 3 will provide justifications and contributions 
of this research and the main themes covered are summarised in Section 3.4. 
 
Figure 3-1 Methodology flowchart 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Research 
introduction and 
background 
 
Research 
problem 
 
Research 
question 
 
Thailand Profile 
 
Literature 
review 
 
 
Research 
design/instrument 
 
 
Partial least 
squares-SEM 
 
 
Data 
screening/cleaning 
 
 
Pilot testing & 
modification 
 
 
Data collection 
 
 
Results and 
Discussion 
 
 
Conclusion 
 
 
Limitation and 
future research 
 
83 
 
3.2 Methodology  
 
 
Successfully conducting a research project requires a strategic and systematic methodology. 
The foundation of a methodology lies with philosophical ideas. Saunders, Lewis and 
Thornhill (2007) suggested that the correct philosophical concept originates from the nature 
of knowledge and its development. There is more than one research philosophy. However, 
only the two most relevant philosophies will be described in this thesis.  
 
3.2.1 Phenomenology 
 
 
The phenomenon of people’s experiences affects subjective consciousness which can 
determine behaviours concerning the reality of a situation (Remenyi et al. 2000). The notion 
of ‘phenomenology’ concentrates on descriptions of the subjective experiences of people 
through the interpretation of certain phenomena (Densmore 2003). Phenomenology is best 
suited to social setting researches that are centred on the experiences of people.  
 
3.2.2 Positivism 
 
 
Positivism approach to research is well-known and established in the supply chain literature 
(Mentzer & Kahn 1995; Kotzab et al. 2005). It is associated with the natural science and, 
hence tends to be conducted through a quantitative measure (Cavana, Delahaye & Sekaran 
2000). Nevertheless, such a philosophical ideology is aligned with this study and it focuses 
on the factors associated with managers’ intention to adopt sustainable supply chain 
management.  
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3.2.3 Qualitative vs. quantitative  
 
 
The qualitative technique emphasises the anthropological point of view, exercised through a 
detailed description of the anecdotal evidence (Mangan, Lalwan & Gardner 2004). Moreover, 
qualitative research focuses on everyday activities, with no judgement, strategic decisions or 
certain actions and without having qualitative input. Qualitative research aims to explore, 
understand, discover and clarify everyday situations, i.e. attitudes, events and experiences 
(Kumar 2011). Likewise, such a research technique focuses on the narrated point of view or 
answer to a question which will be analysed for further information (Cavana, Delahaye & 
Sekaran 2000). Unlike quantitative research, qualitative research does not rely strictly on 
statistical, numeral or tabled measurements (Cooper & Schindler 2013). 
 
Quantitative research is defined as a “means for testing objective theories by examining the 
relationship among variables” (Creswell 2009, p. 4). Quantitative research applies the 
measurement techniques to analyse relationships through the use of numbers (Nunnally 
1978). Numeric terms are quite common when exactness is required such as in the science 
areas (Nunnally 1978). Unlike qualitative research, quantitative studies are far more 
structured and specific (Kumar 2011), which often requires prior validity and reliability 
testing. According to Mangan, Lalwan and Gardner (2004), supply chain studies often utilise 
quantitative technique because it permits the researcher to analyse the relationship between 
factors. This research utilises a quantitative technique to examine the collected data. It seeks 
to understand managers’ intention to adopt sustainable supply chain management, this 
research uses the theory of planned behaviour to measure and predict the relationships 
between human intentions and sustainable supply chain management adoption. All the 
questions asked in the questionnaire were represented on a seven-point scale. It was chosen 
since it provides an appropriate guideline for this study, retaining all the important 
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information (Lee & Lings 2008). The questionnaire design will be further described in 
Section 3.3. 
 
3.2.4 Justification for the research 
 
The justification for this research focus on three issues: recent focus on the sustainable aspect 
of supply chain management, research contribution and research outcomes. 
 
3.2.4.1 Recent focus on the sustainability of supply chain management 
 
 
The literature review in the previous chapter has shown recent studies within the area of 
sustainability and supply chain management. At the same time, it is becoming more common 
for organisations to engage in sustainable practices in an attempt to take advantage of 
potential opportunities that may arise.  For example, this can be seen from the competitive 
and internal economic point of view rather than the environmental one (Chan 2007; 
Srivastava 2007). 
 
3.2.4.2 Research contribution 
 
 
The behavioural theory selected in this research was explained in Chapters 1 and 2, to help 
understand and predict the human intention-behaviour for engaging in certain activities. It is 
important to look at the critical factors contributing to the decision to adopt sustainable 
supply chain practices. This research aims to enhance our understanding of human nature by 
looking at a developing country and specifically the context of electronic/electrical and 
components and automotive/parts and accessories industries. The findings of this research 
will expose managers to factors playing an important role in their intentions and decisions to 
adopt sustainable supply chain management practices. The theory of planned behaviour is not 
widespread in the supply chain literature, especially in the area of sustainability. Therefore, to 
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fill this ‘gap’, this research utilises the theory of planned behaviour to understand which 
factors affect managerial intention to accept sustainable supply chain practices. Although the 
theory of planned behaviour was developed to predict individual behaviours, the researches 
of Cordano and Frieze (2000); Rivera-Camino (2012); Zhang, Yang and Bi (2013) shows that 
the theory of planned behaviour can also be applied in an organisational settings. 
 
Although there was an increase in sustainable supply chain management researches from to 
2010, the application of quantitative data analysis techniques is still very limited (Seuring 
2013). According to Seuring (2013) more than 300 sustainable supply chain management 
have been published since 1990, the majority of which uses qualitative data analysis 
techniques. In contrast only 36 employed quantitative research methods. This research will be 
conducted using a quantitative data analysis technique known as ‘partial least squares 
structural equation modelling’, which will be explained in more detail in Chapter 5. 
 
While the concept of environmentally sustainable supply chain management is quite 
common, not many studies have looked at Thailand. Most were done in Europe and the 
United States (Ramus & Montiel 2005; Sharfman, Shaft & Anex 2009), UK (Walker, Lucio 
& McBain 2008), other developed parts of the world (Testa & Iraldo 2010) and China (Zhu, 
Sarkis & Geng 2005; Zhang, Yang & Bi 2013). Some studies have examined Thailand and/or 
the Asian region a whole. Thongplew, van Koppen and Spaargaren (2014) focused on the 
green consumption in the dairy and appliance industries in Thailand, while Mukherjee and 
Sovacool (2014) looked at palm oil-based biofuels and sustainability in Southeast Asia, 
focusing on Malaysia and Thailand. Similarly, Silalertruksa and Gheewala (2012) 
investigated the sustainable assessment of palm biodiesel production in Thailand. Ferguson 
(2011) looked at corporate social responsibility in Asian logistics systems, using Thailand as 
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a case study. Finally, Rao and Holt (2005) research looked at green supply chain 
competitiveness, using South-East Asia region as a perimeter, Thailand was included. Due to 
the limited number of sustainable supply chain management researches conducted in the 
context of Thailand, this research will contribute to this gap by focusing on Thailand.  
3.2.4.3 Research outcomes 
 
The outcomes of this research will contribute to the existing knowledge by extending our 
understanding of sustainable supply chain management through the application of 
behavioural theory. It will also explain the factors considered by managers when adopting 
sustainable practices. Moreover, this study will be conducted in Thailand, and thus will 
provide significant insights into Thailand’s sustainable supply chain adoption, since it is a 
developing nation.  
3.2.5 Research plan 
 
 
This section will provide an overview of the research blueprint, and the rationale for the 
research. The design of this research will be clearly discussed in a later chapter. This section 
will briefly discuss the purpose of analysis and unit of analysis. 
3.2.5.1 Purpose of analysis 
 
 
The purpose of this study is to analyse the factors/sub-variables affecting the adoption of 
sustainable supply chain management by managers. The nature of this research includes 
exploratory, descriptive and predictive. Likewise, an exploratory study refers to when the 
area of research is considered to be an innovation with little studies/information in that area 
(Sekaran 2003).  Following the exploratory work, a descriptive analysis was conducted on 
each of the important factors (sub-variables), disclosing all its characteristics and their effect 
on the adoption of sustainable supply chain management. Lastly, the research aims to predict 
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the magnitude to which the factors involved have control over the adoption of sustainable 
supply chain management through the path-wise structural equation modelling. 
 
3.2.5.2 Unit of analysis 
 
 
Cavana, Delahaye and Sekaran (2000) stated that the unit of analysis refers to the 
accumulation of data from certain variables such as groups, organisations, individuals and 
culture. This research concerns the area of sustainable supply chain management in Thailand 
and the unit of analysis includes the automotive/parts and accessories, and 
electronic/electrical parts and components industries (see Chapter 1). As suggested earlier, 
high-ranking managers from the automotive/parts and accessories industries, and 
electronic/electrical parts and components manufacturing companies participated in this 
research. High-ranking managers may vary between manufacturers. Nevertheless, this 
research will include managers in the position such as a supply chain manager, operation 
manager, warehouse manager and managing director as a unit of analysis. Although one 
manufacturing plant can contain more than one qualified participant, this research is limited 
to one participant per manufacturing plant. 
 
3.3 Questionnaire design 
 
 
The questionnaire consists of two sections, A and B, and not including the plain language 
statement. The first section consists of the ‘classification data’ including each manager’s 
profile, and the relevance of company information. Although information from this section 
will not wholly determine the entire research, it is nonetheless important. Cavana, Delahaye 
and Sekaran (2000) claim that it is important to describe the demographic characteristics c 
(i.e. gender, education level, department and years in organisation). Section A of the 
questionnaire will help qualify the participants, often a time the survey can be handed to the 
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non-targeted demographic, i.e. receptionists. The researcher should take in consideration the 
possible outliers which may arise from such cases. Moreover, this research targets high 
ranking individuals within the company as mentioned earlier.  
 
The second part involved questions on the intention to adopt sustainable supply chain 
management practices, involving sub-variables highlighted in the literature (i.e. economic 
pressure, customer influence, market influence and government pressure) into the variables of 
the theory of planned behaviour including attitudes, subjective norm and perceived behaviour 
control, i.e. my organisation has intention to adopt sustainable supply chain management, my 
organisation considers the importance of customer’s demands in adopting sustainable supply 
chain management practices. The theory of planned behaviour is considered to be a well-
established theory with it a guideline to construct questionnaire. Nevertheless, questionnaire 
items will be measure on 7-point scale throughout the survey to capture consistency and 
increase the response rate. For a safety measure, instructions on how to answer the questions 
were given in both parts of the questionnaire.  The section below will discuss each 
components/antecedents of the theory of planned behaviour and its questionnaire construction 
rule of thumb. A copy of the questionnaire is shown in Appendix 2. 
 
3.3.1 Intention 
 
 
As suggested earlier, in the theory of planned behaviour, human intention towards performing 
certain behaviours is predetermined by attitudes, subjective norm and perceived behavioural 
control (Ajzen 1991). Since there is no perfect measure of intention - behaviour and actual 
behaviour - intention serves as a proximal substitute of behaviour (Francis et al. 2004; 
Montano & Kasprzyk 2008). Through intention, the theory of planned behaviour can 
effectively determine the implementation of behaviours with or without the presence of actual 
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behaviour (Ajzen 1991; Montano & Kasprzyk 2008). There are three possible ways to 
measure intention, first as a single item, second as a generalised intention and lastly intention 
simulation (Francis et al. 2004). Nonetheless, the generalised intention approach is commonly 
employed by scholars, and using three items this method ensures the internal consistency and 
reducing the possibility of ambiguity (Francis et al. 2004).  However, since this research uses 
the generalised intention measurement technique, other methods of intention measurement 
will not be discussed here. It was suggested by Francis et al. (2004) that the Likert scale 
would be ideal for measuring intention but this research will utilise a numeric scale. Like the 
sematic differential and Likert scale, a numeric scale allows respondents to reveal their 
attentions and attitudes to a particular event, individuals and other attributes (Cavana, 
Delahaye & Sekaran 2000; Alreck & Settle 2004). Different scales were employed by 
Motalvo (2003) and Zang, Yang and Bi (2013) on willingness to adopt clean technologies. 
Table 3-1 shows an example of the questionnaire items used for measuring intention. 
 
Table 3-1 Intention questionnaire items 
 
Question  Author 
My organisation has plans to adopt sustainable supply chain 
management: 
 
(Lee 2008; Carr et al. 2010) 
My organisation has plans to adopt sustainable supply chain 
management practices in our product design: 
 
Corral 2003; Testa and Iraldo 
2010; Zhang et al. 2011) 
My organisation has plans to adopt sustainable supply chain 
management practices in our production line: 
 
(Montalvo 2003; Testa & 
Iraldo 2010; Zhang, Yang & 
Bi 2013) 
 
Scale                                   
 
Unlikely 
 
1     2     3     4     5     6     7 
 
Likely 
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3.3.2 Attitude 
 
 
Attitude as mentioned earlier is measured in terms of possible outcomes, regarding the 
performing certain actions/behaviours (Ajzen 1991).  Attitude can be measured both directly 
and indirectly (Ajzen & Madden 1986; Ajzen 1991; Francis et al. 2004; Montano & 
Kasprzyk 2008). It can also be measured directly by a sematic differential scales using a 
bipolar adjective (Ajzen & Madden 1986; Francis et al. 2004). For example, the evaluation of 
certain actions can either be good or bad (bipolar) (Francis et al. 2004), which leads to a 
different set of answers (Montano & Kasprzyk 2008). Indirect measurement of attitude 
requires the measurement of strength from the salient components of behavioural beliefs and 
outcomes evaluation separately (Ajzen & Madden 1986). Following the definition of salient 
beliefs proposed by Ajzen for the theory of planned behaviour, it would seem justifiable to 
assess behavioural beliefs using unipolar continuum and outcomes evaluation with bipolar 
continuum, nonetheless other scaling could be applied with sufficient justification (Fishbein 
& Ajzen 1975; Ajzen 1991).  
 
However, as this research focuses on only the direct measure, an indirect measure will not be 
included here. Research questions were divided into common determinants of sustainable 
supply chain management (managerial beliefs, environmental and supply chain pressures). It 
was suggested by (Francis et al. 2004) that the antecedent of attitude should be measured by 
using sematic differential scale, however, this research utilises a numeric scale. For the 
reasons stated above, similar to that of the sematic differential scale, a numeric scale can also 
measure people’s attitudes regarding a particular action (Cavana, Delahaye & Sekaran 2000; 
Alreck & Settle 2004). Likewise, as this research utilises the e-mail survey data collection 
technique, questionnaires should be kept short and consistent to ensure a higher response rate. 
Table 3-2 shows the questionnaire items used for measuring attitude. 
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Table 3-2 Attitude questionnaire items 
 
Question Author 
My organisation considers sustainable supply chain management 
to be: 
(Ajzen 1991; Montalvo 
2003; Walker, Lucio & 
McBain 2008) 
 
My organisation considers sustainable supply chain management 
to be __ to the environmental management: 
 
(Cordano & Frieze 
2000; Montalvo 2003; 
Lee 2008; Zhang, Yang 
& Bi 2013) 
 
My organisation considers sustainable supply chain management 
to be__ to the organisational objectives: 
 
(Teo & Loosemore 
2001; Rao & Holt 2005; 
Testa & Iraldo 2010) 
 
Scale    
 
Non-beneficial                                     
 
1 2 3 4      5      6      7 
 
Extremely beneficial 
 
 
 
3.3.3 Subjective norm 
 
 
In the theory of planned behaviour, subjective norm represents an individual’s perception of 
how their actions are viewed by others (Ajzen 1991). As mentioned in Chapter 2, subjective 
norms are governed by the salient components of normative beliefs and the motivations to 
comply (Ajzen & Madden 1986; Ajzen 1991; Montano & Kasprzyk 2008). Similar to that of 
attitude, subjective norms can be measured direct and indirectly (Francis et al. 2004). Like 
attitude, an indirect measure technique will require the researcher to measure the strength of 
the normative beliefs and motivation to comply separately (Ajzen & Madden 1986; Francis et 
al. 2004). It is common to measure normative beliefs on a bipolar scale whereas motivation to 
comply is measured on a unipolar scale (Ajzen & Fishbein 1980; Ajzen 1991; Montano & 
Kasprzyk 2008). Nonetheless, no further information will be given regarding indirect 
measurement technique since this research employs direct measurement of subjective norms. 
Direct measurement consists of questions regarding the sentimental value of other significant 
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bodies towards the individual’s performance (Francis et al. 2004). Questions on intention to 
adopt sustainable supply chain management were divided into the common determinants of 
sustainable supply chain management. This survey will utilise a seven-point scale throughout. 
For subjective norms, the external determinants include market, community, customers and 
governmental influences since they are considered to be important to all businesses and 
organisations. Table 3-3 summarises the questionnaire items used in the survey for subjective 
norm. 
 
Table 3-3 Subjective norm questionnaire items 
 
Question Author 
My organisation considers the competitiveness of 
the market, in doing so adopt sustainable supply 
chain management practices: 
 
(Montalvo 2003; Testa & Iraldo 2010; 
Zailani et al. 2012; Zhang, Yang & Bi 
2013) 
 
My organisation considers community demands 
and organisational image to be important, in doing 
so adopt sustainable supply chain management 
practices: 
 
(Montalvo 2003; Testa & Iraldo 2010; 
Zailani et al. 2012; Zhang, Yang & Bi 
2013) 
 
My organisation considers the importance of 
customer’s demands in adopting sustainable 
supply chain management practices: 
 
(Montalvo 2003; Peng & Lin 2008; 
Ageron, Gunasekaran & Spalanzani 
2012) 
 
My organisation is influenced by the governmental 
regulations to  engage in sustainable supply chain 
management practices: 
 
(Montalvo 2003; Walker, Lucio & 
McBain 2008; Ageron, Gunasekaran & 
Spalanzani 2012; Lu, Lee & Cheng 
2012; Zhang, Yang & Bi 2013) 
 
Scale  
 
Strongly disagree 
 
1      2      3      4      5      6      7  
                                  
 
Strongly agree 
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3.3.4 Perceived behavioural control 
 
 
Perceived behavioural control is the perceived possibilities, opportunities and barriers to 
performing certain actions/behaviours, i.e. how much control a person has over certain 
actions (Ajzen 1991). Similar to attitude and subjective norms, perceived behavioural control 
is driven by two components, control beliefs and the influences of control beliefs (Montano 
& Kasprzyk 2008).  Like both attitude and subjective norms, perceived behavioural control 
can be measured direct and indirectly (Francis et al. 2004).  However, since the antecedent of 
perceived behavioural control can affect behaviour through intention and directly affect 
behaviour (actual control), the researcher must construct questions which evaluate the control 
beliefs and perceived power of the participants (Francis et al. 2004). For perceived 
behavioural control, each salient component should be measured on a bipolar continuum 
(Ajzen 1991). An indirect measurement of perceived behavioural control requires the 
researcher to look at both salient of control beliefs and perceived by the multiplication of 
control beliefs and perceived power rating then summing the obtained value (Ajzen 1991; 
Francis et al. 2004; Montano & Kasprzyk 2008).  
Since perceived behavioural control can influence behaviours directly and indirectly the 
direct measurement of the antecedent differs to that of attitudes and subjective norms (Francis 
et al. 2004). In order to directly measure the perceived behavioural control, the researcher 
must assess both the individual’s self-efficiency as well as his/her beliefs concerning the 
controllability over certain behaviours (Francis et al. 2004; Montano & Kasprzyk 2008). For 
example, several questions can measure control over the event and other  question can 
measure the intention to enact certain behaviours in question (Ajzen & Madden 1986). Since 
this research employs a direct measurement approach, the determinants chosen for perceived 
behavioural control include financial, technological and supplier’s collaboration capacity. 
Two questions for each single determinant were chosen and are shown in Table 3-4. 
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Table 3-4 Perceived behavioural control questionnaire items 
 
Question Author 
My organisation considers financial capability to be an important 
component in order to adopt sustainable supply chain 
management: 
 
 
(Min & Galle 2001; 
Zhang, Yang & Bi 2013) 
My organisation has the financial capability to support the 
adoption of sustainable supply chain management practices: 
 
(Min & Galle 2001; 
Zhang, Yang & Bi 2013) 
My organisation considers technological capability to be an 
important component in order to adopt sustainable supply chain 
management: 
 
(Bendoly & Cotteleer 
2008) (Carr et al. 2010) 
My organisation has the technological capability to support the 
adoption of sustainable supply chain management practices: 
 
(Montalvo 2003; Carr et 
al. 2010; Zhang, Yang & 
Bi 2013) 
 
My organisation considers supplier’s collaboration to be an 
important component in order to adopt sustainable supply chain 
management: 
 
(Montalvo 2003; Zailani 
et al. 2012) 
My organisation has the support and cooperation  from our 
suppliers to adopt sustainable supply chain management practices: 
(Lee 2008) (Miao, Cai & 
Xu 2012) 
 
Scale     
 
Strongly disagree                                 
  
 1      2      3      4      5      6      7  
 
 
Strongly agree 
 
 
3.4 Summary 
 
 
Chapter 3 described the methodology and the questionnaire design used in this thesis. Firstly, 
this chapter began with a methodology of this research. This section justified the nature of the 
entire research topic from the perspective of philosophy, i.e. phenomenology, positivism and 
then articulated the quantitative research method. Following the methodology was an 
explanation of the questionnaire design. This section established that the questionnaire was 
based on the variable of theory of planned behaviour and explained the relationship between 
the sub-variables and the questionnaire items.  
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Chapter 4 Survey methods and descriptive indicators 
 
 
4.1 Chapter overview 
 
 
This chapter examines and describes the survey methods and descriptive indicators. Sections 
4.2 and 4.3 will clarify the design of the data collection method. This includes information on 
the data collection method. Section 4.5 examines the response rate, comparing between each 
industry and each phase of responses. In addition to examining the data, Section 4.6 will 
include an assessment/examination of the obtained data. Section 4.7 will interpret the 
respondent profile of the samples. Hence, Chapter 4 will include survey methods, population 
demographic, data collection, responses and minor analysis. A summary of Chapter 4 will be 
provided in Section 4.8. 
 
4.2 Survey method 
 
 
A data collection technique known as ‘survey’ was selected for this research to gather data 
from the chosen industries. The questionnaire was constructed based on the sub-variables and 
the theory of planned behaviour variables obtained from the literature to ensure content 
validity.  
 
The survey technique is an essential tool in social sciences research (Walter 2006). It can be 
conducted in various ways, such as web survey, personal interview, telephone interview, mail 
survey and e-mail survey (Alreck & Settle 2004; Walter 2006; Dillman 2007). For this study, 
e-mail survey was selected as the primary data collection technique. Likewise, depending on 
the types of survey selected, the survey can be classified as self-administered or researcher-
administered, “self-administered survey are where the respondent undertakes the survey 
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without the direct interviewer guidance as in mail or on the internet, questionnaire are mailed 
or delivered in some other way to the respondent” (Walter 2006, p. 200).  
 
Self-administered survey differs from that of researcher-administered surveys (interview 
surveys) in several ways and most of the self-administered survey aspects of data collection 
does not apply to researcher-administered surveys (Alreck & Settle 2004). However, since 
this research employs an e-mail survey, researcher-administered survey will not be further 
discussed. Similar to that of mail survey, an e-mail survey procedure is carried out as a self-
administered questionnaire that is delivered to the participants/respondents electronically and 
return to the researcher electronically (Dillman 2007). All self-administered surveys share 
comparable attributes, and the advantages and disadvantages of self-administered surveys 
will be further elaborated. Before conducting any types of data collection, it is important to 
acknowledge the potential obstacles and benefits underlining the selected data collection 
methods. It is essential for the researcher to come to terms with the fact that e-mail survey 
have a very low response rate (Alreck & Settle 2004; Walter 2006; Dillman 2007). A perfect 
e-mail survey can be extremely laborious to create as it is to respond (Dillman 2007). Due to 
the fast paced nature of this survey method, it can be easily ignored/deleted by the 
respondent, affecting the response rate (Alreck & Settle 2004; Walter 2006; Dillman 2007). 
Furthermore, the researcher much taken into account the degree of computer literacy, i.e. 
Internet, computer, software and e-mail access (Alreck & Settle 2004). Likewise, even with 
access all of the above, researcher must be attentive to the possible deficiency in computer 
literacy, logic or basic computer skills (Dillman 2007).   
 
Although this type of survey method may increase the possibility of collecting more data, “it 
raises new ethical issues about confidentiality and privacy” (Olsen 2012, p. 114) that 
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researchers should be aware of. Unlike interview surveys, researchers cannot probe the 
participants to get full answers, only imperfect responses (Walter 2006).  Likewise, missing 
values are a common occurrence in the self-administrated survey (Tabachnick & Fidell 
2011). To increase the response rate, the researcher may have to undertake a series of 
complex and monotonous procedures (Alreck & Settle 2004), such as different stages of e-
mailing (questionnaire and follow up e-mails) (Walter 2006; Dillman 2007). It was also noted 
by Alreck and Settle (2004) that e-mail messages survey that have a questionnaire attachment 
should only be used in special circumstances. 
 
The best advantage of conducting an e-mail survey is the speed of the process, since there is 
no lead time from the researcher to potential participants, and it can be conducted in only a 
matter of hours (Walter 2006; Dillman 2007; Olsen 2012). The foremost discussed advantage 
of e-mail surveys are the cost factor, such as the reduction in unnecessary paper work 
including postage costs (Walter 2006; Dillman 2007) and the elimination of international 
boundaries, expanding the research possibilities and possible costs associated with sample 
size (Dillman 2007; Olsen 2012). One of the fundamental advantages of self-administered 
surveys is the absence of interviewer influence and bias (Walter 2006). Moreover, self-
administered surveys allow participants to complete a questionnaire at their own convenience 
(Alreck & Settle 2004). Additionally, the anonymity of the data collection method may 
stimulate participants to answer questions honestly because they are interested in the subject 
(Alreck & Settle 2004; Walter 2006).  
 
Even though there are many pros and cons to conducting e-mail surveys, it is up to the 
researcher to take precautions in each phases of the construction of an e-mail survey. It was 
suggested by Dillman (2007) that e-mail surveys are ‘inextricable’, and thus needs to follow 
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certain guidelines to maximise the response rate. The bullet points below are several 
guidelines from Dillman (2007) for e-mail survey method. 
 
• All e-mails should be personalised. Receivers are more likely to respond when they 
are addressed individually (individually sent), to concealed and prevent mass e-
mailing which many seems a listserv origin. Secondly, as a confidential precaution, 
mass e-mailing may reveal address/e-mail address/name of other recipients which 
may discourage other from responding.   
• To retain the attentive reading behaviour of the recipients, cover letter should be kept 
short and straight to the point.  
• In order to reach a common understanding between the researcher and the respondent, 
an alternative responding methods should be specified. For example, marking ‘X’ in 
the answer box may prove to be less of a hassle on a hard copy, but quite the opposite 
for to carry out on computer for some. Additionally, researcher may also 
mention/allow the participants to return the answered surveys in their convenient 
methods, i.e. this can including printing the questions out and fill it by hands then 
scan/fax/e-mail it back to the researcher. Another confidential issue may arise from 
returning e-mail/computer surveys. It is also possible that the respondents may not 
own the internet connection, and therefore other personal with the access may be able 
to access it. This affects personal opinions/satisfaction more than other. 
• Often a time, the respondent may avoid or misplaced the original questionnaire 
(similar to that of regular mail survey). Hence, it is an inexpensive necessity to send a 
reminder/thank you e-mail attached with a placement set of questionnaire. This may 
set as a reminder to participate in answering the required questions.  
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• Answering questionnaire can be a daunting/discouraging task. Therefore, in order to 
retain the attention of the respondent questionnaire should comprise with interesting 
and easy questions. E-mail/questionnaire that appear non-interest to the respondent 
are often deleted. Although it may seem monotonous to e-mail the respondents 
several times however it is a necessary step to achieving a higher response rate. 
 
4.3 Defining population  
 
 
To successfully execute the theory of planned behaviour, researchers must identify the 
population of interest and justify how these samples represent the population (Montano & 
Kasprzyk 2008). As suggested earlier, using Thailand as a parameter, this research focuses on 
the export of commodities and therefore two major manufacturing industries were selected. 
To obtain a reliable/solid amount of responses this research will use information garnered 
from Thailand’s Exporters Directory website which is linked to the Department of Trade 
Promotion. The selected directory website contains 16,737 companies operating in more than 
23 industries. The selected industries are the automotive/parts and accessories and computer 
parts and components. However, computer part and components is listed under 
electronic/electrical parts and components on the selected exporting directory, thus 
information listed under electronic/electrical parts and components will be used. The website 
contains information and endorsement of the active companies under automotive/parts and 
accessories (635 companies) as well as electronic/electrical parts and components 
manufacturing (814 companies). Likewise, the website lists important information for any 
potential customers, such as phone numbers, e-mails and addresses. For this research all 
manufacturing companies enlisted under automotive/parts and accessories as well as 
electronic/electrical parts and components were used.   
101 
 
  Although it is difficult to analyse the relationship between the organisation and managers’ 
intention to adopt sustainable innovation, an organisation is made up of many individuals. It 
was suggested by (Oskamp 1995, 2000b, 2000a), that human behaviour plays a large role 
towards the ecological development. Several researches have focused on the link between 
leadership role and sustainable development, for example Slimane (2012); Zoeteman (2013); 
Vinkhuyzen and Karlsson-Vinkhuyzen (2014).  These authors examined the role of 
leadership and its contribution to sustainable innovation.  The data collection focused on high 
ranking/senior managers in Thailand and their intention to implement sustainable supply 
chain management.  
 
This research employs a purposive sampling technique which involves samples being 
selected in a systematic way based on the type of population used and nature of the research 
(Walter 2006). Nonetheless, due to the constrictive nature of purposive sampling, the results 
cannot be freely applied to a wider population (Walter 2006).  
 
4.4 Data collection process 
 
 
Since this research focus on two industries - automotive /auto parts and accessories and 
computer parts and components, in Thailand - other industries were disregarded. With little 
over one month, it was impossible to ‘meet and greet’ every manufacturer, so the process was 
conducted electronically. The name and contact details of each manufacturer were obtained 
by at looking at the online Thailand export directory which can be accessed via ‘Google’. The 
terms used included, ‘Thailand exports’ and ‘Thailand export directory’. The directory 
documents the existence of 635 automotive/parts and accessories companies as well as 814 
electronic/electrical parts and components manufacturing companies. 
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 As previously mentioned in the questionnaire design section, questions were designed based 
on the extracted sub-variables. Each questionnaire construct was adapted to the antecedents 
of theory of planned behaviour, i.e. attitudes, subjective norm and perceived behavioural 
control. The next phase is the pilot study or the testing of the survey questionnaires. It is 
important to test the questionnaire before distributing it to the target group, to limit and 
correct any potential problems that can affect the responses (Dillman 2007). For the pilot 
study four exporting manufacturers/companies were selected from the directory to take part 
in the pilot testing phase. The drafted questionnaire will be examined and reviewed by actual 
industry personnel (high-ranking managers) to provide their insights, criticisms and 
suggestions. Adjustments were made accordingly. The first three manufacturers (two 
electronics and one automotive) were interviewed and were given the questionnaires to 
answer. Any misunderstanding or any further clarifications were dealt with by the researcher 
immediately. The following day the automotive manufacturer was interviewed. From the 
pilot testing, minor adjustments were made to the questionnaire based on the interviews with 
these four manufacturers.  
 
Following the pilot testing comes the actual distributing of the questionnaire survey.  From 
the directory, all manufacturers/companies in the two chosen industries were e-mailed, 
informing them of the survey at the same time to obtain their consent to participate in this 
research. This email necessitated the target respondent for this research to ensure the 
requirement is met. Questionnaires were not attached with the e-mail at this stage. 
Nevertheless, the distribution of the survey was divided into phases 1 and 2. In phase 1, 50% 
of companies from each industry were e-mailed and the remaining companies were then e-
mailed three weeks later in phase 2. Only upon agreement were companies given a softcopy 
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of the survey, and hard copies were made and distributed upon request. Since it is not ideal to 
distribute a ‘mass e-mail’ to all companies, the distribution of questionnaire took roughly two 
weeks to do.  The data collection data process took roughly two months to complete. The first 
wave of responses was collected at the end of March 2013, mostly of answers from 
automotive parts and accessories manufacturers. The second wave of responses was collected 
around April 2013, which incurred a mixed response from both automotive/parts and 
accessories and electrical/electronic parts and components manufacturers. Section 4.5 will 
discuss the response rates and participants/companies profile in more detail. 
 
4.5 Response rate 
 
 
The survey questionnaire was distributed at the start of March 2013. As mentioned 
previously, the responses arrived throughout March up to the end of April 2013. 80 responses 
were returned in the first wave. Within this first wave there were a total of 49 from the 
automotive industry and 31 from the electrical/electronics industry. A total of 93 responses 
were returned during the second wave, of which 55 were from the automotive industry and 38 
from the electrical/electronics industry. Thus, the total responses generated totalled 173. It is 
clear that the majority of the responses were derived from the automotive industry, with a 
substantial 60% response rate. Although, the outcome of the responses is less than 
anticipated, this was expected due to the nature of the data collection technique (Alreck & 
Settle 2004; Walter 2006; Dillman 2007). Table 4-1 shows the breakdown of respondents 
during both phases of the data collection.  
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Table 4-1 Responses from each phase 
 
 Industry Response Percentage (%) 
Phase one  Automotive/parts and accessories 49 28 
 Electrical /Electronic parts and components 31 18 
Phase two  Automotive/parts and accessories 55 32 
 Electrical/ Electronic parts and components 38 22 
Total Both Industries 173 100 
 
4.6 Data examination and cleaning 
 
 
It is considered important to examine the obtained data from the data-entry level as well as 
data-cleaning. According to Hair et al. (2010), the examination of data will significantly 
provide more insights into the characteristics of the data obtained. Therefore, in order to 
obtain highly accurate data, two examinations were done. Likewise, all the preliminary 
analyses regarding the data will be computed using IBM SPSS statistics software. The initial 
stage of analysis involves the validating of all entries (all individual cases). The second stage 
includes the employment of descriptive statistics for continuous data, i.e. frequency 
distribution, mean, standard deviation and maximum and minimum values. The results for the 
frequency distribution statistics show no mistakes in the data entered and confirmed 100% 
accuracy of the data.    
 
4.6.1 Assessment of missing values 
 
 
One of the major problems with self-administered survey questionnaires includes missing 
values, since questionnaires were filled in by respondents on their own without the researcher 
being present (Walter 2006; Dillman 2007). It was noted by Tabachnick and Fidell (2011), 
that appropriate procedures may be required depending on the pattern of missing values. It is 
acceptable to remove randomly distributed missing values because it improves the overall 
data. However, any attempt to fix systematic missing values patterns may potentially create 
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biased results.  The total data collected for this research contained 173 responses from both 
automotive/parts and accessories and electrical/electronic parts and components industries. 
All the companies that responded provided the required information with no missing data for 
the items measured in part B of the questionnaire. However, some boxes were left blank on 
the companies’ profiles (part A) section of the questionnaire. This may be due to certain 
individuals who filled in the questionnaire, i.e. general manager, not knowing certain aspects 
of their company. As mentioned earlier, clear instructions and explanations were included in 
the questionnaire which allowed the respondent to clarify any confusion or ambiguity 
regarding the questions.  
 
4.6.2 Verification of non-response bias 
 
 
To ensure that the responses obtained actually represent the selected population, non-
response bias was examined early by comparing the responses of first and second phase 
answers (Armstrong & Overton 1997). To appropriately assess the collected data, 
independent t-test assuming equal variance analysis was carried out comparing phases 1 and 
2. Responses from both phases were compared using two tailed t-statistics across all the 
variables in the survey with the alpha value of p<.05. Levene’s test for equality of variance in 
this study shows that p-value of all the items is higher than alpha 0.05, hence equal variances 
are assumed (Pallant 2011). The null hypothesis that both phases are equal is not rejected, 
showing no statistical difference at alpha at p<0.05. This suggests that non-response may not 
be a concern in this study. Results are shown in Table 4-2. The output of Levene’s test for 
equality of variance is also shown together with the t-test in Appendix 4. 
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Table 4-2 Levene’s test of equality of variances 
 
Items Levene’s Test for Equality of Variances (Sig.) 
Beliefs 0.581 
Environment 0.778 
Economy 0.242 
Market 0.869 
Community 0.90 
Customers 0.12 
Governmental 0.314 
Important of finance 0.076 
Capability of finance 0.388 
Important of technology 0.291 
Capability of technology 0.136 
Important of suppliers 0.329 
Suppliers’ cooperation  0.202 
Intention  0.310 
Intention in design 0.135 
Intention in production 0.466 
 
 
As mentioned earlier, an independent sample t-test was conducted in order to compare and 
assess the total scores of all the variables for both industries. The aim is to determine whether 
there is a significant difference statistically in the mean scores of variables from the two 
waves of responses. The t-test results for equality of means show the p-value for most of the 
variables is greater than the alpha value 0.05. Thus, the null hypothesis that both data are 
equal is not rejected.  It is concluded that there is no difference in the mean score for a total 
score between each wave. Nevertheless, the magnitude of the effect size difference in the 
mean is relatively small (Eta squared). The Eta squared calculation was performed on the 
independent samples t-test results. The calculation of the Eta squared is shown in Equation 4-
1 below. 
 
Equation 4-1 ETA squared 
 
Eta Squared = 
 
 
 
t2 
t2 + (n1+n2-2) 
107 
 
Table 4-3 shows the results of the independent samples t-test and its Eta scores for phases 1 
and 2. The independent t-test for each phase is shown in Appendix 4. Using the guideline 
suggested by Cohen (1988); Pallant (2011) most of the obtained Eta scores are relatively 
small. 
 
Table 4-3 Independent t-test 
 
Variables Items Converged t-
value 
Sig. (2-
tailed) 
ETA ETA 
(%) 
Attitudes Beliefs 1.493 0.137 0.012867640 1.29 
 Environment 2.489 0.014 0.034962142 3.50 
 Economy 2.005 0.046 0.022968943 2.30 
Subjective Norm Market 1.383 0.168 0.011061588 1.11 
 Community 1.262 0.209 0.009227763 0.92 
 Customers 0.159 0.874 0.000147820 0.01 
 Governmental 1.541 0.125 0.013696815 1.37 
Perceived Behavioural 
Control 
Important of finance 1.789 0.075 0.018372626 1.84 
Financial capability 1.145 0.254 0.007608480 0.76 
Important of 
technology 
1.925 0.056 0.021210679 2.12 
Technological 
capability 
1.384 0.168 0.011077413 1.11 
Important of suppliers 1.260 0.209 0.009198807 0.92 
Suppliers cooperation 1.892 0.060 0.020504473 2.05 
Intention Intention 3.640 0.000 0.071911147 7.19 
 Intention in design 1.679 0.095 0.016218252 1.62 
 Intention in 
production 
2.417 0.017 0.033034532 3.30 
 
 
The better understand the collected data, a t-test was also performed on each industry in 
Table 4-4. From the sig (2-tailed), it is clear that dissimilarities existed between the two 
industries. The differences among the items between each industry vary between medium to 
large effect, based on the rule of thumb suggested by (Cohen 1988). Nevertheless, there are 
two items that are similar between the two industries, and these are governmental pressure 
and suppliers’ collaboration. As shown in the table below, the sig 2-tailed value is higher than 
that of 0.05 with the effect size being 0.000 and 0.00. It can therefore be determined based on 
the responses collected that besides the items of governmental pressure and supplier’s 
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collaboration, there is a significant difference between electrical/electronic parts and 
components and automotive/parts and components. Consequently, further analysis may be 
required in order to ascertain the importance of the variables/sub-variables for each industry. 
Table 4-4 and Appendix 5 show the calculations of the t-test for each industry. 
 
 
Table 4-4 Independent t-test between automotive and electrical/electronic industries 
 
Items  Automotive 
industry mean 
Electrical/electronic 
industry mean 
Mean 
differences 
t-test Sig (2-
tailed) 
ETA ETA 
(%) 
Beliefs 5.13 5.88 -0.750 -4.853 .000 0.121 12.10 
Environment 5.09 5.91 -0.827 -5.650 .000 0.157 15.73 
Economy 5.34 5.86 -0.519 -3.593 .000 0.070 7.02 
Market 5.28 5.90 -0.620 -4.367 .000 0.107 10.71 
Community 4.67 5.35 -0.675 -3.880 .000 0.081 8.09 
Customers 5.40 6.20 -0.799 -4.995 .000 0.132 13.15 
Governmental 3.79 3.77 0.020 .124 .901 0.000 0.01 
Important of 
finance 
4.90 5.22 -0.314 -2.033 .044 0.024 2.36 
Financial 
capability 
4.82 5.61 -0.791 -4.861 .000 0.121 12.14 
Important of 
technology 
5.12 5.78 -0.667 -4.754 .000 0.121 12.08 
Technological 
capability 
4.80 5.32 -0.521 -2.945 .004 0.048 4.83 
Important of 
suppliers 
5.13 5.70 -0.561 -4.265 .000 0.096 9.62 
Suppliers’ 
cooperation 
4.72 4.78 -0.061 -.373 .710 0.001 0.12 
Intention 5.25 5.72 -0.475 -3.365 .001 0.082 8.15 
Intention in 
design 
5.15 5.61 -0.455 -3.238 .001 0.058 5.78 
Intention in 
production 
4.88 5.39 -0.507 -3.263 .001 0.059 5.86 
 
 
As suggested earlier, structural equation modelling methodology (covariance base or partial 
least squares) requires a solid assumption of multivariate normality. Violation’s assumption 
can lead to an incorrect interpretation of findings, and furthermore case outliers can distort 
the model fit significantly. Therefore, it is important for researchers to examine their data 
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prior to testing. To avoid failure of the model and potential fitting problems (Kline 2010), the 
collected data were assessed for any missing values, normality, outliers and reliability. 
 
4.6.3 Assessment of Normality 
 
 
An appropriate structural equation modelling analysis requires a close examination of data 
normality (Bai & Ng 2005). According to Bai and Ng (2005), the normality of data is 
considered a conventional estimation of assumptions, in which any violation of the normality 
may distress the analysis results and their interpretation (Hair et al. 2010). Normality can be 
univariate (examines the distribution of individual variables) and multivariate (examines the 
distribution of two or more variables) in nature (Tabachnick & Fidell 2011). 
 
The normal distribution can be assessed through concepts of skewness and kurtosis (Hair et 
al. 2010). In an obvious sense, any distribution containing either a high level of skewness 
and/or kurtosis is considered to be non-normal, which can generate a random effect for the 
estimation of the data (Hall & Wang 2005). This may result from unwanted outliers which 
may exist within the data that has been collected. According to Hair et al. (2010), the 
acceptable value for skewness ranges between -1 and +1, whereas the acceptable range for 
kurtosis is from -3 to + 3. In this research, descriptive statistics analysis of both dependent 
and independent variables were looked at, as shown in Table 4-5. 
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Table 4-5 Assessment of normality 
 
Variables Items Mean SD Skewness Kurtosis 
Attitude Beliefs 5.43 1.058 -0.554 0.827 
 Environment 5.41 1.005 -0.411 -0.113 
 Economy 5.54 0.961 -0.284 -0.384 
Subjective Norm Market 5.53 0.986 -0.294 -0.521 
 Community 4.94 1.165 0.069 -0.72 
 Customers 5.72 1.143 -0.714 -0.329 
 Governmental 3.78 1.050 0.543 0.079 
Perceived Behavioural 
Control 
Important of finance 5.03 1.002 0.117 -0.109 
Financial capability 5.13 1.115 -0.062 -0.305 
Important of technology 5.38 0.997 -0.648 0.058 
Technological capability 5.01 1.164 -0.302 -0.590 
Important of suppliers 5.36 0.888 -0.167 -0.202 
Suppliers cooperation 4.75 1.002 0.214 -0.205 
Intention Intention 5.44 0.904 0.064 -0.759 
 Intention in design 5.34 0.929 0.03 -0.921 
 Intention in production 5.09 1.028 0.85 -0.974 
 
 
From Table 4-5, the results confirm that non-normality does not exist in this data set. Also the 
skewness values fall between the range of -1 and +1 and the kurtosis value falls within -3 and 
+3. Thus, according to Hair et al. (2010), all variables (independent and dependent) will not 
affect the overall analysis and findings of this study. The descriptive analysis is also shown in 
Appendix 3. In addition to skewness and kurtosis, an additional screen for normality was 
carried out by examining the normal probability and de-trend normal probability plots.  
According to Pallant (2011), if the residual plot appears to be in regression, it is unnecessary 
to screen individual variables for normality. Therefore in this study the residual plot appears 
to be normal and screening each individual variable will not be necessary.  
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4.6.4 Assessment of Outliers 
 
 
To determine whether or not outliers exist within the data set, the researcher is required to 
identify the types of outliers, whether univariate or multivariate. For instance, a case with an 
extreme value on a single variable is considered to be a univariate outlier, whereas a 
combination of extreme scores from two or more variables is considered to be a multivariate 
outlier (Tabachnick & Fidell 2011). In simple terms, outliers are the cases which have 
different scores from the rest (Kline 2010). It is therefore critical to identify any potential 
outliers within the data set, as any extreme fluctuations within the score can induce errors in 
the overall model fit, parameter and standard error estimation (Gallagher, Ting & Palmer 
2008).  Outliers can be detected several ways, i.e. by inspecting the scatter plots of 
standardised residuals and Mahalanobis Distance (D) statistics (Pallant 2011).  For the scatter 
plot, residuals should represent a rectangular distribution, with the majority of the scores 
lingering near the centre point (zero), while a deviation from rectangle shape will violate the 
assumption (Tabachnick & Fidell 2007). Nonetheless, this research will utilise Mahalanobis 
distance statistics as the main method of detecting potential outliers. 
 
The Mahalanobis distance or the (D) statistics depict the distance of the standard deviation 
among the scores for each individual case as well as the sample means for all variables. This 
is also known as vectors and the centroids observation (Kline 2010).  Tabachnick and Fidell 
(2011) note the D statistics are distributed as a chi-square variable, with an equal degree of 
freedom to that of the numbers of the independent variables. In order to single out cases that 
are considered to be multivariate outliers, it is important to identify the critical chi-square at 
the warrant alpha values (any value beyond the critical value in conjunction to the 
independent variables). Therefore, to determine extreme cases that are inconsistent with the 
others, the researcher must determine the multivariate outliers from the D-value, which is 
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greater than the critical value. According to Tabachnick and Fidell (2007), a model with three 
independent variables has a critical value of 16.27 (P<0.001). The independent variables in 
this research include attitude, subjective norm and perceived behavioural control. The 
analysis shows that the maximum D-value in this research is 72.009, which exceeds by far 
the maximum critical value of 16.27 (three independent variables). In order to determine 
whether or not such abnormal D-value/outlier has an undue effect on the rest of the results, 
Cook’s Distance was looked at. As suggested by Tabachnick and Fidell (2007), such outliers 
only pose a threat when the maximum Cook’s Distance values are larger than 1. Likewise, 
the maximum D-value obtained (72.009) poses no threat to the rest of the data since the 
maximum Cook’s Distance value is .389 and less than 1. Therefore, all the 173 cases are 
exempt from outliers (both univariate and multivariate) since the test results indicate that the 
assumptions are not violated.  
 
4.7 Demographic profiles 
 
 
The section will present the profiles and demographic information of respondents and their 
companies based on the returned questionnaire. 
 
4.7.1 Respondents’ profiles 
 
 
To understand the intention to adopt sustainable supply chain management practices, high 
ranking officials were targeted in this study. Table 4-6 shows that 33.5% of the respondents 
were operations managers. Following this was 31.2% for managing directors, 23.7% for 
supply chain managers, and 1.2% for warehouse managers. Any other respondents that did 
not fit the above categories were classified as others.  These 10.4% included line leaders, 
team leaders and senior sales managers. Based on the responses received, it is confirmed that 
the questionnaire did reach the target respondent.  
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Based on the returned survey, the majority of respondents’ education was graduate level 
(46%) followed by post-graduate (39%). From this information it is clear that the majority of 
the participants are highly educated. Likewise, most of the respondents’ have worked for 
between 11 to 20 years (74%). However, employment related to supply chain was not as high 
as anticipated. The predominant supply chain work experience is between 5 to 8 years (28%).   
 
Table 4-6 Respondents’ profiles  
 
  Number Percentage (%) 
Position Supply chain 
manager 
41 23.7 
 Operation manager 58 33.5 
 Warehouse manager 2 1.2 
 Managing director 54 31.2 
 Others 18 10.4 
Education Post-Graduate 68 39.3 
 Graduate 79 45.7 
 Diploma 20 11.6 
 Post- Secondary 4 2.3 
 Secondary 2 1.2 
Work Experience < 5 years 2 1.2 
 5 to 10 years 21 12.1 
 11 to 15 years 64 37.0 
 16 to 20 years 64 37.0 
 > 20 years 22 12.7 
Supply Chain Work Experience < 4 years 40 23.1 
 5 to 8 years 49 28.3 
 9 to 12 years 40 23.1 
 13 to 16 years 28 16.2 
 17 to 20 years 16 9.2 
 > 20 years 0 0.0 
 
4.7.2 Company profiles 
 
 
Based on the Australian Bureau of Statistics (ABS), the size of an organisation is determined 
by the number of employees and its turnover (Pink & Jameieson 2000).  The ABS  has 
suggested that companies with less than five employees are classified as micro-businesses, 
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companies with five or more employees but less than twenty are small, companies that 
employed more than twenty people but less than two-hundred are classified as medium, and 
lastly, companies with 200 or more employees are large (Pink & Jameieson 2000). Likewise, 
it is clear from the collected responses that the majority of the responding companies are very 
large with up to 31% of them having more than 1000 workers. Furthermore, in terms of 
annual revenue the majority of companies responding were very large. Out of all the 
collected responses 0.6% of the respondents are unsure how many employees they actually 
have. From the ownership perspective, it is shown through the collected survey that the 
majority of the companies are a joint venture type. The returned survey also pointed out that 
within the joint venture ownership, most companies (29%) are foreign over 50% of the joint 
venture. 
 
From the internationally recognised management standard certificate perspective, most of the 
companies have more than one certificate which is to be expected (and also from the size of 
the company). Referring to the Eco-management and Audit Scheme (EMAS), 29 companies 
have this accreditation. 161 companies have acquired the ISO 19001 certification which is 
concerned with the quality management of the company (International organization for 
standardization 2014). The next certification is the ISO 14001. ISO 14001 mainly addresses 
environmental aspects of management. This extends to the identification and control over the 
potential environmental impact. 117 companies in this study had ISO 14001 but only 7 had 
ISO 26000. ISO 26000 covers the social responsibility aspects of an organisation 
(International organization for standardization 2014). This requires companies to be 
responsible not only to themselves but also to take care of other social and environmental 
issues. This also counts as an indicator of the overall performance of a company. 
Interestingly, organisations with ISO 14001 do not have ISO 26000 accreditation. This may 
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indicate the lack of understanding of the significant roles manufacturers play in social and 
environmental issues. In conjunction with ISO 19001, ISO/TS 16049 is also concerned with 
the quality of management, focusing on design and development and production 
(International organization for standardization 2014). 81 of the manufacturers in this study 
have ISO/TS 16949 but not all automotive/parts and accessories firms actually have it. 
Lastly, OHSAS international standard represents an occupational health and safety 
management system (Sai global 2014). Only 16 of the manufacturers in study actually have 
this standard. 
 
Based on the responses collected most manufacturers (both automotive/parts and accessories 
and electronic/electrical parts and components) export their goods to Japan (22%). This is to 
be expected since a large sample collected in this study appears to be from the 
automotive/parts and accessories industry. Exports to ASEAN nations were 21%, 19.6% of 
exports go to Europe, 18.5% to the United States and 12.6% to China.  Table 4-7 summarises 
each company’s business profile.  
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Table 4-7 Company profile 
 
   Percentage (%) 
Employees < 20 15 8.7 
 21 to 50 23 13.3 
 51 to 100 16 9.2 
 101 to 200 33 19.1 
 201 to 500 14 8.1 
 501 to 1000 17 9.8 
 > 1000 55 31.8 
Annual Revenue < 50 million Baht 12 6.9 
 51 to 100 million Baht 25 14.5 
 101 to 500 million Baht 59 34.1 
 501 to 1000 million Baht 17 9.8 
 > 1000 million Baht 59 34.1 
 Unsure 1 0.6 
Ownership Thai 51 14.7 
 Foreign 41 11.8 
 Joint 81 23.4 
Joint Venture Thai ownership over 50% 69 19.9 
 Foreign ownership over 50% 99 28.6 
 Unsure 5 1.4 
Certification EMAS 29 7 
 ISO 9001 161 39 
 ISO 14001 117 28.3 
 ISO 26000 7 1.7 
 ISO/TS 16949 81 19.6 
 OHSAS 18001 16 3.9 
 Others 2 0.5 
Exporting to: China 56 12.6 
 Japan 99 22.3 
 US 82 18.5 
 EU 87 19.6 
 ASEAN 93 21.0 
 Australia 8 1.8 
 Middle East 6 1.4 
 India 8 1.8 
 Others 4 0.9 
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4.8 Summary 
 
 
Chapter 4 discusses the survey method used to obtain data in this research. Likewise, this 
extends to the population selection and data collection processes. After the data collection 
process was explained, the following section discussed the response rate. In this section, each 
phase of the response was explained and how the two selected industries differed. To review 
the responses the data were examined and cleaned. This included an assessment of missing 
values, verification of non-response bias, normality assessment and outlier assessment. 
Likewise, from the independent t-test it emerged that there is a significant difference in the 
perspectives of the electrical/electronic parts and components and automotive/parts and 
component industries. The final section of the chapter looked at the respondents’ and 
company profiles. 
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Chapter 5 Analysis and results 
 
 
5.1 Chapter overview 
 
 
Chapter 5 will explain the common analysis techniques that exist under the umbrella of 
structural equation modelling before choosing the actual analysis method. The chapter begins 
with an explanation of the different types of structural equation modelling in Sections 5.2 and 
5.3. After the statistical analysis model is identified, Sections 5.4 and 5.5 assess the 
systematic evaluation of the analysis and the obtained data. The analysis is repeated in 
Sections 5.6 to 5.9, dividing the data for the automotive/parts and accessories and 
electronic/electrical parts and components industries so that their differences can be 
articulated. A summary of this chapter will be provided in Section 5.10. 
 
5.2 Choice of statistical model 
 
 
The nature of this research finds several relationships amongst the variables which need to be 
evaluated. Multivariate analysis was considered to be an appropriate analysis of the data in 
this research. Sheth (1997) defined multivariate analysis as a statistical method concerning 
synchronised relationships of three or more phenomena. Nevertheless, there are two types of 
multivariate analysis methods that were considered: firstly, covariance-based structural 
equation modelling (CB-SEM); and secondly, partial least squares structural equation 
modelling (PLS-SEM). Both multivariate analysis methods will be discussed in Section 5.3. 
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5.3 Structural equation modelling 
 
 
Structural equation modelling (SEM) is a common method used to analyse the relationship 
between variables, allowing the researcher to distinctly comprehend and distinguish the 
significant features of the relationship between measured variables. Structural equation 
modelling is considered to be a “comprehensive statistical approach to testing hypothesis 
about relations among observed and latent variables” (Hoyle 1995, p. 1). Moreover, it was 
suggested that “structural equation modelling has become de rigueur in validating 
instruments and testing linkages between constructs” (Gefen, Straub & Boudreau 2000, p. 6). 
Structural equation modelling is also commonly known as a: “multivariate technique 
combining aspects of factor analysis and multiple regressions that enables the researcher to 
simultaneously examine a series of interrelated dependence relationship among the measured 
variables and latent constructs (variates) as well as between several latent constructs” (Hair et 
al. 2010, p. 161). Additionally, structural equation modelling consists of independent 
(endogenous) and dependent (exogenous) variables which are diagrammatically depicted as a 
path. Since this research aims to examine the relationship between factors contributing to the 
adoption of sustainable supply chain management, structural equation modelling is utilised. 
As defined by various authors, structural equation modelling examines the relationships 
between constructs. The two common structural equation techniques include covariance-
based technique (CB), represented through LISREL and variance-based techniques where 
partial least squares (PLS) path modelling is prominent.  
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5.3.1 Path analysis 
 
 
Before structural equation modelling, path analysis was commonly employed to interpret 
multiple relationships. Similar to structural equation modelling, path analysis utilises a 
bivariate correlation technique to determine the strength of each path. Structural equation 
modelling extended path analysis to evaluate all the relationships, utilising information from 
equations in the model simultaneously (Hair et al. 2010). Structural equation modelling 
consists of three analytical aspects of path analysis. Firstly, both methods use covariance with 
the total effects of two separate variables to make one total direct and indirect effect. 
Secondly, with latent variables, variables errors can be separated from errors in the equation 
and finally the general covariance estimation technique (Bollen 1989). 
  
The structural equation modelling method is often employed where there is a multiple 
outcome scenario, as such the predictor can be determined by an unobserved variable (latent) 
present. Similarly, the construction of such methods constitutes variables selection as well as 
assembling the pattern of each relationship, allowing the researcher to examine how well 
each model fits (Falissard 2012). Due to the similarity of covariance-based structural 
equation modelling and partial least squares structural equation modelling, the differences of 
each model will be explained in Sections 5.3.1.1 and 5.3.1.2. 
 
5.3.1.1 Covariance-based structural equation modelling 
 
 
Covariance-based structural equation modelling utilises a covariance matrix in conjunction 
with structural equations. This type of modelling emphasises the parameters’ estimation, 
focusing on limiting the differences between theoretical and estimated covariance matrix. The 
most common structural software program to analyse such data is Linear Structural Relation 
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(LISREL) (Rigdon 1998). In order to successfully execute covariance-based structural 
equation modelling, a minimum number of respondents is required according to the 
parameters. Kline (2010) notes that the required numbers of respondents are five to ten times 
the number of the variables, for instance, when dealing with 100 variables, the respondents 
required can vary from 500 to 1000.  
 
5.3.1.2 Partial least squares structural equation modelling 
 
 
The use of partial least squares structural equation modelling has becoming more prominent 
the field of business in the last decade (Henseler, Ringle & Sinkovics 2009; Hirivnak 2009; 
Wetzels, Odekeren-Shroder & van Oppen 2009; Anderson & Swaminathan 2011). This 
extends to research in the area of supply chain management (Vandaele & Gemmel 2006; 
Vivek & Ravindran 2009; Braunscheidel, Suresh & Boisnier 2010). However, partial least 
squares structural equation modelling is not part of the support statistics packages, i.e. SPSS, 
hence additional explicit software is required. The specific types of software are SmartPLS, 
PLS-GUI, VisualPLS, PLS GRAPH and SPAD-PLS (Temme, Kreis & Hildebrandt 2006). 
 
Partial least squares structural equation modelling is an alternative to covariance-based 
structural equation modelling. It has become more prominent amongst researchers (Hair et al. 
2010). Firstly developed by Wold (1982), partial least squares structural equation modelling 
was used to analyse data in a low structured environment. Although ideally the more samples 
the better, partial least squares structural equation modelling can operate with a smaller 
sample size, where there are various paths and variables. It functions at its best when the 
independence of the observation is unknown or where distributions are skewed (Hoyle 1999). 
Partial least squares structural equation modelling is often considered as an alternative to 
covariance-based structural equation modelling dude to the unrestricted computation of the 
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relationships in both reflective and formative situations (Hoyle 1999; Henseler, Ringle & 
Sinkovics 2009; Hair et al. 2010). Likewise, depending on the types of research and the 
researcher’s intention, either method can be chosen to construct a structural equation. If the 
goal is to test the hypothesis then covariance-based structural equation modelling may be 
more beneficial. On the other hand, if the research is an exploratory concept (predictions of 
the main constructs) then partial least squares structural equation modelling may be more 
suitable (Hoyle 1999; Henseler, Ringle & Sinkovics 2009). In other words, conceptually, the 
partial least squares method can employ multiple regressions as a tool to evaluate the 
relationships between variables. Unlike covariance-based structural equation modelling, 
partial least squares structural equation modelling is very flexible regarding sample size, 
which can be less than 30 (Hair et al. 2010). Through the maximisation of partitioning of the 
variance between the variables’ relationship, partial least squares structural equation 
modelling considers and explains the significance of the variance (Haenlen & Kaplan 2004; 
Hair et al. 2010). Unlike ordinary least squares multiple regressions, the issue of unexplained 
or residual variance are not a problem for the partial least squares technique. 
 
5.3.1.2.1 Justifications for the analysis method selected 
 
 
This section will break down the research components and section criteria of the analysis 
technique. Table 5-1 compares the type of analysis selection to the nature of the research as 
suggested by the following scholars: Wold (1982); Hoyle (1999); Henseler, Ringle and 
Sinkovics (2009); Hair et al. (2010); Hair, Ringle and Sarstedt (2011); Hair et al. (2014).  
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Table 5-1 Analysis justification 
 
  
Research aim Depending on the research aim, if the aim is to identify the key 
driver of a construct, predict and explore or extend existing 
structural theory then partial least squares structural equation 
modelling technique will be more appropriate. However, if the aim 
is to test the existing theory, confirm/compare alternate theories 
and/or estimating the model parameters then covariance-based 
structural modelling may be more appropriate.  
Model specification Partial least squares structural equation modelling can handle both 
reflective and formative research. Covariance-based structural 
equation modelling are usually done using a reflective setting, 
formative research can also be done, however, doing so may require 
complex and specification rules/limitations (i.e. covariance).   
Model construct Partial least squares structural equation modelling can handle a 
complex model which may include various constructs and indicators. 
If the model is non-recursive then covariance-based structural 
modelling may be more appropriate.  
Sample size Partial least squares structural equation modelling can operate with 
small sample size. Both covariance-based and partial least squares 
structural equation modelling can operate with a large sample size, 
with a similar outcome. Additionally, as suggested by Hoyle (1999), 
a recommended range for partial least squares structural equation 
modelling is 30 to 100 samples and 200 to 800 samples for 
covariance-based structural equation modelling.  
Data If the data is considered to be ‘non-normal’ then partial least squares 
structural equation modelling can be put in place. Normal data 
covariance-based technique can be used, however, the results would 
be relatively similar between both covariance-based and least partial 
squares techniques. Therefore, if certain specifications cannot be 
met, i.e. non-convergence, partial least squares technique can be 
applied with a similar result. 
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Evaluation If a goodness-of-fit or a test for model invariance is to be a major 
criterion then covariance-based structural equation modelling would 
be appropriate. Likewise, if the focus is the utilisation of variables 
scores in conjunction with other analyses then partial least squares 
structural equation modelling should be considered. 
 
 
G*Power software was used to determine the minimum sample size needed to reject the null 
hypothesis that R2 (variance explained within the model) is zero. According to Hair et al. 
(2014), the recommended sample size in partial least squares structural equation modelling 
varies from ordinary least squares regression, hence researchers can utilise segregated rule of 
thumb when dealing with sample size, i.e. G*Power. The input parameters were moderate 
effect size (f2) of 0.15 (equivalent to R2 = 13%), a conventional statistical significance level 
of alpha 0.05, a power value of 0.8 with 3 predictors. Figure 5-1 (A Priori) indicates that the 
minimum sample size needed in this study is 77. However, the sample size collected is 173, 
which is much more than the minimum requirement and thus, the post hoc analysis was 
suggested (see Figure 5-1). From the post hoc analysis, the obtained power is 0.99 
probabilities, suggesting that the same results will likely reoccur in the same setting. 
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Figure 5-1 G*power analysis 
 
 
 
 
Partial least squares structural equation modelling is used in this research. Although it posits 
four hypotheses, the focus is on exploring and predicting the key drives of ‘intention’ to 
adopt sustainable supply chain management through the theory of planned behaviour. 
Additionally partial least squares structural equation modelling can operate with small and 
large samples, and Hoyle (1999), recommended a range for partial least squares structural 
equation modelling from 30 to 100 samples and 200 to 800 samples for covariance-based 
structural equation modelling. With 173 samples used here, it is not enough to appropriately 
execute a covariance-based structural equation modelling, because samples smaller than 200 
are prone to errors and a passable fit cannot be obtained; smaller samples are also inadequate 
to reach the standard level of 0.80 when tested for close fit (Hoyle 1999). Since the concept 
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of goodness-of-fit is not a major criterion in this study, partial least squares structural 
equation modelling is more appropriate. Finally, ordinary least squares (OLS) multiple linear 
regression is not considered because it is a less rigorous approach than partial least squares 
structural equation modelling (Mintu-Wimsatt & Graham 2004). 
 
 
5.3.1.2.2 Components  
 
 
Partial least squares structural equation modelling has both inner and outer models. The inner 
model consist of paths between latent variables (structural model), the outer model consists of 
links between latent variables and its indicator variables (unidirectional predictive 
relationship), and these are measured using factor analysis (Tenenhaus et al. 2005; Hair et al. 
2010). This type of modelling can operate simultaneously on a large number of variables with 
a minimal assumption about their distributional or measurement characteristics. Partial least 
squares structural equation modelling was used as a descriptive and exploratory tool to 
analyse the data collected for this research. The aim was to illustrate the strengths of the 
relationships between the data, rather than to compute mere ‘statistics’ to test hypotheses. 
 
Partial least squares technique retains all the essential requirements needed as presented 
earlier. It is user-friendly software, has an established analysis technique, the method 
supports the estimation of internal interactions and it is downloadable from www.smartpls.de 
(Ringle, Wende & Will 2005; Temme, Kreis & Hildebrandt 2006). Furthermore, SmartPLS 
allows the researcher to directly import data from other software applications such as 
Microsoft Excel. 
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5.3.1.2.3 Partial least squares structural equation modelling model parameters 
 
 
Using Smart PLS, a path diagram was constructed with all variables/sub-variables shown in 
Figure 5-2. The variable and sub-variables specified in the diagram are either indicator 
variables (rectangular shape) or latent variables (circle shape).  The indicator variables are the 
items that were measured using the survey instruments, and imported into Excel before 
SmartPLS. Each indicators are alphanumerically coded (by their name), for the easy 
identification and consistency. Arrows drawn between latent variables in the diagram signify 
hypothetical relationships. This shows that the latent variables are presumed to have a 
common cause, and inter-correlation is assumed within the indicator’s variables. They are 
measured in terms of multiple item scores that display an internal consistency, reliability and 
convergent validity.  
 
Following the construction of the diagram on SmartPLS, the statistical algorithm was applied 
to the parameters without any adjustments from the user (Ringle, Wende & Will 2005).  
From Figure 5-3, three parameters are shown within the model, the factor loading which are 
on top of the arrows from the latent variables to the indicator variables (i.e. attitude and 
belief), path coefficient (rP) are shown above the arrow between latent variables. Lastly the 
coefficient of determination (R2) value is shown in the circle symbolising the latent variables.  
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Figure 5-2 Partial least squares structural equation modelling path diagram 
 
 
5.4 Evaluation of partial least squares structural equation modelling  
 
 
Since partial least squares structural equation modelling does not require a single ‘goodness 
of fit’, a nonparametric evaluation procedure such as bootstrapping and blindfolding was 
used instead (Hair et al. 2014). Likewise, depending on the measurement model, a specific 
rule of thumb may be applied. This research follows the guideline of the theory of planned 
behaviour and therefore, the model presented in this research is a reflective measurement 
model. According to Hair et al. (2014), researchers must evaluate the internal/composite 
reliability, indicator reliability, convergent validity and discriminant validity before reaching 
the final stages of structural equation model. The next section will cover these initial 
evaluations of the partial least squares structural equation modelling. 
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5.4.1 Internal consistency reliability 
 
 
Internal consistency reliability is a criterion that reveals the internal consistency and 
correlation between the observed indicator’s variable, through the Cronbach’s alpha (Hair et 
al. 2014). As suggested by Allen and Yen (2002); DeVellis (2003) the Cronbach’s alpha 
value for the ideal construct should be over the 0.70 reliability cut-off. Table 5-2 suggests 
that the Cronbach’s alpha in this study ranges between 0.74 and 0.93 and is above the 
recommended cut-off point. Nonetheless, Cronbach’s alpha can be sensitive to the items and 
the scale used within the construct (and the population), thus utilising Cronbach’s alpha alone 
may not be adequate (Fornell & Larcker 1981; Hair et al. 2014). Additionally, Cronbach’s 
alpha should be looked at in conjunction with composite reliability (Pc) which takes the outer 
loadings of the indicator onto account (Fornell & Larcker 1981). Alternatively, composite 
reliability ranges between 0 and 1, a higher value of composite reliability suggesting a higher 
level of reliability (Ringle, Wende & Will 2005; Hair, Ringle & Sarstedt 2011; Hair et al. 
2014). It was suggested that a composite reliability value between 0.60 and 0.70 is acceptable 
and 0.70 to 0.90 for more advanced research (Nunnally & Bernstein 1994). Furthermore, a 
composite reliability value of less than 0.6 may indicate an internal consistency, whereas a 
composite reliability value of higher than 0.95 may indicate that indicators are measuring the 
same phenomenon (Nunnally & Bernstein 1994; Boudreau, Gefen & Straub 2001). Likewise, 
the composite reliability value within this research ranges between 0.85 and 0.95, thus 
demonstrating a reliable construct as suggested by Fornell and Larcker (1981); Cronbach 
(1988); Nunnally and Bernstein (1994); DeVellis (2003); Hair, Ringle and Sarstedt (2011); 
Hair et al. (2014). 
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5.4.2 Convergent validity 
 
 
Convergent validity is defined as the degree to which two or more measures are positively 
correlated within the same construct (Carmines & Zeller 1979; Hair et al. 2014). Convergent 
validity can be examined by inspecting the outer loading of the indicators and the average 
variance extracted (AVE) (Fornell & Larcker 1981; Hair et al. 2014). With a higher outer 
loading indicating common a characteristic between indicators within the construct, this is 
also known as indicator reliability, i.e. square of standardised indicators loading (Hair et al. 
2014). Although each indicator’s loading should be significant, the significant indicators’ out 
loading could still be weak and therefore, a rule of thumb in the standardised out loading 
should be at least 0.708 (Hair et al. 2014). In addition, the indicators’ reliability 
(communality of an item) explains how much of the item construct can be explained by 
another. As written by Hair et al. (2014, p. 103) “a latent variable should explain a substantial 
part of each indicator’s variance, usually at least 50%”. This implies that the outer loading 
should be more than 0.708, since the squared value of 0.708 should be equal to that of 0.50 of 
the latent variable. Nonetheless, researchers should closely examine the indicators below 
0.708 before discarding it altogether as the indicator’s outer loading can still be accepted 
based on the discipline, specifically when different scales are utilised (Hulland 1999). 
Likewise, researchers should focus on the effect on the composite reliability and the average 
variance extracted when removing low loading indicators (between 0.40 and 0.70). Only 
doing so will negatively affect both the composite reliability and the average variance 
extracted (Hair et al. 2014). Nevertheless, a loading below 0.40 should always be discarded 
(Hair, Ringle & Sarstedt 2011). 
 
Another common method of establishing the convergent validity of the construct level is 
through the average variance extracted (AVE) (Fornell & Larcker 1981; Hair, Ringle & 
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Sarstedt 2011; Hair et al. 2014). Since the average variance extracted is the “grand mean 
value of the squared loading of the indicators associated with the construct” (Hair et al. 2014, 
p. 103), it can be regarded as the communality of a construct. Having a similar logic to that of 
the indicators’ outer loading, the average variance extracted value equals 0.50 or higher 
means that on average, the construct can be explained by 50% of the variance of its indicators 
(Hair et al. 2014). Additionally, an average variance extracted of less than 0.50 indicates that 
the occurrence of errors is detected more than the variance explained within the construct. 
 
In Table 5-2, all indicators’ outer loading ranges are between 0.77 and 0.95 with the indicator 
reliability of 0.6 and above, while the average variance extracted ranges are between 0.66 and 
0.87. This means that convergent validity issues may not be presented in this thesis. 
 
 
Figure 5-3 Initial partial least squares model 
 
 
 
Figure 5-3 and Appendix 6 show the path model’s construction after the initial partial least 
squares structural equation modelling algorithm analysis. Figure 5-3 depicts the relationship 
132 
 
of the dependent variable (intention) with its independent variables (attitude, subjective norm 
and perceived behavioural control). The indicators’ outer loading of government and 
suggested importance of finance falls below the recommended cut-off value of 0.708 as 
suggested by Hair et al. (2014). Nevertheless, since both indicators are not below 0.40 they 
should not be disregarded altogether (Hair, Ringle & Sarstedt 2011).  It is up to the researcher 
to systematically check the impact of each deleted indicator on the composite reliability and 
the average variance extracted. Likewise, each deletion was monitored and - based on the 
increased of composite reliability and the average variance extracted when both outer loading 
was discarded - the analysis will continue without these two indicators’ outer loading. 
 
 
Figure 5-4 Final partial least squares model 
 
 
 
 
Figure 5-4 shows the path model without the indicators of ‘government’ and ‘importance of 
finance’. The results of the absence of these two indicators have increased all the outer 
loadings of other indicators within the construct, as well as the path coefficient to the 
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dependent variable. Appendix 6 shows both the initial partial least squares model and final 
partial least squares model for both automotive and electrical/electronic industries. 
 
Table 5-2 summarises the results for the reflective measurement model in this study. It 
includes each latent variable, indicators (including its loading), indicator’s reliability, 
composite reliability, average variance extracted and Cronbach’s alpha which is required to 
test for the internal consistent reliability and convergent validity. Appendix 9 shows all the 
measurement models used in this research. The next section will discuss the concept of 
discriminant validity and its assessment methods. 
  
Table 5-2 Results of the measurement model 
 
Latent Variable Indicator Loading Indicator 
Reliability 
Composite 
Reliability 
    AVE Cronbach’s 
Alpha 
Attitude Beliefs 0.9002 0.8104 0.9062 0.7633 0.8443 
 Environment 0.8845 0.7823    
 Economy 0.8351 0.6974    
Subjective Norm Market 0.8816 0.7772 0.8539 0.6616 0.7418 
 Community 0.7825 0.6123    
 Customer 0.7714 0.5951    
Perceived Behavioural 
Control 
Financial Cap 0.8076 0.6522 0.9170 0.6888 0.8864 
 Impt 
Technology 
0.8511 0.7244    
 Technological 
cap 
0.8797 0.7739    
 Impt Supplier 0.8329 0.6937    
 Supplier Coop 0.7744 0.5997    
Intention Intention 
Behaviour 
0.9377 0.8793 0.9541 0.8738 0.9277 
 Intention 
Design 
0.9492 0.9010    
 Intention 
Production 
0.9171 0.8411    
 
 
5.4.3 Discriminant validity 
 
Discriminant validity as defined by Carmines and Zeller (1979), is the degree to which an 
individual construct variable is distinct from others within the same model. In other words, 
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discriminant validity tests for the uniqueness of each construct to ensure that it is not 
concurrent with another construct (Hair et al. 2014). Hence, the evaluations of discrimination 
validity are carried out by assessing correlations between each factor that supposedly measure 
different things theoretically (John & Benet-Martinez 2000). The technique of cross-loading 
is one method commonly used to assess the discriminant validity of indicators (Hair et al. 
2014). In a sample term, the indicators’ outer loading of a construct should technically be 
greater than that of other constructs within the model (Ringle, Wende & Will 2005; Hair et al. 
2014). However, it has been noted by Hair, Ringle and Sarstedt (2011) that the cross-loading 
technique can be seen as a rather ‘liberal’ method to test for discriminant validity, which 
often presents more than one construct possessing discriminant validity.   
 
A more conservative method of assessing discriminant validity is known as the Fornell-
Larcker criterion (Hair et al. 2014).  This technique “compares the square root of the average 
variance extracted values with the latent variable correlation” (Hair et al. 2014, p. 105). 
Hence, the square root value of the average variance extracted of a construct should be 
greater than the highest correlation of other constructs. This can be achieved by testing the 
pair-wise correlations amongst the obtained factors with the average variance extracted 
estimated for each construct, presenting possible combinations (Fornell & Larcker 1981). 
Simplifying the statement above, the Fornell-Larcker criterion basically suggests that all 
combinations of the constructs within the model should be less than that of its own (square 
root value of the average variance extracted), or simple the diagonal elements (Fornell & 
Larcker 1981; Chin 1998; Hair, Ringle & Sarstedt 2011; Hair et al. 2014). Tables 5-3 and 5-4 
show different discriminant validity analysis techniques. Appendix 10 shows all the cross-
loading examinations, including the separated analyses of Thailand’s automotive and 
electrical/electronic industries. 
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Table 5-3 Cross-loading examination 
 
Indicator Attitude Subjective Norm Perceived Behavioural Control Intention 
Beliefs 0.9002 0.6659 0.5562 0.5991 
Environment 0.8845 0.6235 0.5881 0.6224 
Economy 0.8351 0.7405 0.6917 0.6135 
Market 0.6953 0.8816 0.6471 0.5951 
Community 0.5996 0.7825 0.5305 0.5287 
Customer 0.5908 0.7714 0.5279 0.5379 
Financial Cap 0.6090 0.6650 0.8076 0.6277 
Impt Technology 0.5910 0.5863 0.8511 0.6761 
Technological cap 0.6276 0.5595 0.8797 0.7184 
Impt Supplier 0.6239 0.6885 0.8329 0.702 
Supplier Coop 0.4530 0.4101 0.7744 0.6461 
Intention Behaviour 0.6647 0.6645 0.7336 0.9377 
Intention Design 0.6408 0.6404 0.7421 0.9492 
Intention Production 0.6585 0.6083 0.8025 0.9171 
 
 
Table 5-3 shows the cross-loading of all the indicators’ outer loading of each construct. The 
clusters should only be correlated within each one’s construct (highlighted in yellow) (Hair, 
Ringle & Sarstedt 2011; Hair et al. 2014). However, only two cases highlighted in red appear 
to be cross-loaded with other constructs. As shown above, the outer loading of ‘economy’ is 
closely related to that of subjective norm, as well as the outer loading of ‘intention 
production’ which is related to perceived behavioural control. To further assess this issue and 
whether or not it will be a problem later on, the Fornell-Larcker criterion will be employed. 
 
Table 5-4 Fornell-Larcker criterion 
 
Variable Attitude Intention Perceived Behavioural Control Subjective Norm 
Attitude 1 0 0 0 
Intention 0.7007 1 0 0 
Perceived Behavioural Control 0.7014 0.8136 1 0 
Subjective Norm 0.7748 0.6820 0.7016 1 
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Table 5-4 shows the Fornell-Larcker standard measurement of discriminant validity. As 
mentioned earlier, the square root value of the average variance extracted on a construct 
should be greater than the highest correlation of other constructs (Fornell & Larcker 1981; 
Hair et al. 2014). The outcome of the analysis indicates that discriminant validity will not be 
an issue in this study. For example, in the row for attitude, besides the column for attitude 
(value = 1), other constructs (in attitude) are not equal to 1 or higher. Additionally, there is no 
value equivalent to or higher than that of the diagonal line, which confirms the findings. 
 
5.5 Assessing partial least squares structural equation modelling results  
 
 
The previous section has provided all the relevant evaluations of the partial least squares 
structural equation modelling based on the measurement model. This section will continue 
with the analysis of the underlining structured model. Its evaluation has to be done in stages 
which include: collinearity assessment, assessment of the path coefficient, coefficients of 
determination evaluation, effect size and blindfolding (Hair et al. 2014). 
 
5.5.1 Collinearity assessment  
 
 
Before the structural model can be evaluated, the researcher must assess any potential 
collinearity issues. Similar to the formative measurement model which focuses on the 
collinearity of indicators, collinearity in the context of model evaluation refers to an instance 
where two or more constructs are highly correlated within the model (Hair, Ringle & Sarstedt 
2011; Hair et al. 2014). Likewise, collinearity issue can be detected by assessing the tolerance 
level (the level of variance not explained by other indicators) and the variance inflation factor 
(VIF) value (Hair, Ringle & Sarstedt 2011),  can also be done using IBM SPSS statistics 
software and here it serves to determine the tolerance level and variance inflation factor 
value. 
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Table 5-5 Collinearity assessment 
 
Coefficients 
                                                                                                            Collinearity statistics 
Dependent variable: Model  Tolerance VIF 
Intention in production Intention behaviour 0.246 4.069 
 Intention in design 0.246 4.069 
Intention behaviour Intention in production 0.365 2.743 
 Intention in design 0.365 2.743 
Intention in design Intention in production 0.414 2.418 
 Intention behaviour 0.414 2.418 
 
 
Table 5-5 highlights the results of the collinearity assessment. It was noted by Hair et al. 
(2014) that collinearity will be a problem in the model if the tolerance levels are lower than 
0.20 with a variance inflation factor value higher than 5.00. As shown in Table 5-5 
(Appendix 11), none of the tolerance levels is over 0.20 and none of the variance inflation 
factors is above 5.00. Therefore the issue of collinearity will not pose a problem here. 
 
5.5.2 Path coefficient 
 
 
In order to obtain the standardised value of path coefficient, partial least squares structural 
equation modelling algorithm was used. The size of path coefficient depicts the relationship 
of the joining latent variables, through the standardised path coefficient value different 
measurement units among each individual variable (Cohen 1992; Ringle, Wende & Will 
2005; Hair, Ringle & Sarstedt 2011; Hair et al. 2014). The standardised path coefficient value 
ranges from -1.0 to +1.0, and is interpreted in a similar manner as the standardised regression 
coefficients in an ordinary least squares multi-regression equation. A value close to +1.0 
indicates a strong relationship while a value close to –1.0 indicates a weak relationship 
(Cohen 1992; Hair et al. 2014). It was stated by Cohen (1992), that a path coefficient less 
than 0.15 is considered weak, while a value ranging from 0.15 to 0.45 is considered to be 
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moderate and a value more than 0.45 is strong. The path coefficient is shown in Figure 5-4, 
ranging between 0.2, 0.1 and 0.6.  
 
However, in order to analyse whether or not the path coefficient is significant, the standard 
error must be looked at after bootstrapping (Cohen 1992; Chin 1998; Hair et al. 2014). By 
bootstrapping the standard error, the empirical t value (path relationship divided by the 
standard error) will be computed (Hair et al. 2014). Furthermore, the t value is compared with 
the critical value (to assess whether the coefficient is significant at a certain significance 
level/error probability). Depending on the type of research the significant value can vary from 
1% (significance level of 2.57), 5% (significance level of 1.96) to 10% (significance level of 
1.65) (Hair et al. 2014). This study will utilise the significance level of 1.96 (5%). The 
bootstrapping value of 5000 subsamples was used in this research as suggested by Hair et al. 
(2014), in order to obtain the empirical t value. Figure 5-5 (see Appendix 12) shows the t 
value of the path between independent variables and dependent variable. Likewise, based on 
the findings, the relationship of attitude to intention (1.98) and perceived behavioural control 
to intention (7.73) is deemed significant at the 5% level. 
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Figure 5-5 Bootstrapping results 
 
 
 
 
After the t value is obtained, the next step is to obtain the p value. In partial least squares 
structural equation modelling, p value represents the probability of an error when the path 
coefficient is supposedly different from zero (Waliczek 1996; Wetzels, Odekeren-Shroder & 
van Oppen 2009; Hair, Ringle & Sarstedt 2011; Hair et al. 2014). The extraction of p value 
can be done using Microsoft Excel function (TDIST), which requires the researcher to first 
obtain the t value and the degree of freedom (df) (Hair et al. 2014). Likewise, the formula 
entered includes [=TDIST (t-value, df, tails)] From the analysis, the p value obtained is 
shown in Table 5-6: 
 
 
Table 5-6 t and p values for both industries 
Variable t value p value 
Attitude 1.976 0.050 
Subjective norm 1.472 0.143 
Perceived behavioural control 7.731 0.000 
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Therefore, the p value concluded that the path between attitude and intention is 0.050 with a 
path coefficient value of 0.196 is significant at the level of 5% probability of error. The path 
between subjective norm and intention is 0.143 with a path coefficient value of 0.111 and is 
not significant at 5% probability of error. The path between perceived behavioural control 
and intention is 0.000 with a path coefficient of 0.600 and is significant at 5% level of 
probability of error. 
 
5.5.3 Coefficient of determination  
 
 
Coefficient of determination or R2 value is commonly used to evaluate the structural model 
(Cohen 1992; Henseler, Ringle & Sinkovics 2009; Hair, Ringle & Sarstedt 2011; Hair et al. 
2014). Since the partial least squares structural equation modelling method focuses more on 
the maximisation of the variance explained rather than the fit, the focus is on such measures 
as coefficient determination to evaluate the model (Chin 1998). The coefficient of 
determination is a “measure of the model’s predictive accuracy and is calculated as the 
squared correlation between specific endogenous construct’s actual and predicted value” 
(Hair et al. 2014, p. 174). Likewise, the coefficient of determination is also calculated 
through SmartPLS algorithm, which helps to clarify the proportion of the variance of which 
the latent variable can be explained through other latent variables, shown in Figure 5-4. The 
coefficient of determination normally ranges from 0 to 1 with the value closest to 1 indicating 
a higher level of predictive accuracy and vice versa (Cohen 1992; Henseler, Ringle & 
Sinkovics 2009; Hair, Ringle & Sarstedt 2011; Hair et al. 2014). Likewise, an acceptable 
predictive value requirement differs between research topics and disciplines. As shown in 
Figure 5-4, the coefficient determination value for this research is 0.700, which is considered 
to be large/strong (Cohen 1992; Henseler, Ringle & Sinkovics 2009; Hair, Ringle & Sarstedt 
2011; Hair et al. 2014). 
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5.5.4 Effect size 
 
 
In addition to the evaluation of the coefficient determination, the next step is to assess 
whether the construct has a predictive impact on endogenous constructs. This refers to the f2 
effect size (Hair et al. 2014). The f2 effect size is calculated through the coefficient of 
determination (R2). According to Hair et al. (2014), the effect size can be calculated using 
equation 5-1 below: 
 
 
Equation 5-1 f2 effect size 
 
f2 =  R2 included – R2 excluded 
1-R2 included 
 
 
Whereas “R2 included  and R2 excluded  are the R2 value of the endogenous latent variable when a 
selected exogenous latent variable is included in or excluded from the model” (Hair et al. 
2014, p. 177). Hence, the researcher must manually remove each exogenous latent variable 
and then monitor the effect of the overall R2. Likewise, the R2 included in this model has the 
value of 0.700 (shown in Figure 5-4). Table 5-7 (Appendix 13) shows the value of R2 when 
each latent variable was removed. 
 
Table 5-7 R2 value after removing each exogenous latent variable  
 
 
 
Having obtained the R2 value (see Table 5-7 and Appendix 13), it was used to calculate the 
effect size. Table 5-8 shows the f2 effect size value in this model. Following Cohen (1988) 
guideline, the f2 value of 0.02 indicates a small effect size, 0.15 indicates a medium effect 
 R2 value 
R2 excluding attitude 0.686 
R2 excluding subjective norm 0.696 
R2 excluding perceived behavioural control 0.540 
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size and 0.35 or more indicates a large effect size. Therefore, the predictive impact of both 
attitude and subjective norm was deemed small, and does not have many implications for 
total R2 (prediction accuracy). The predictive impact of the perceived behavioural control 
variable does have a huge implication for total R2 value, with 0.5333 (53%) effect size. 
 
Table 5-8 Predictive impact of endogenous constructs (f2 effect size) 
 
f2 f2 (%) Effect size 
0.0467 4.6667 Small 
0.0133 1.3333 Small 
0.5333 53.3333 Large 
 
 
5.5.5 Blindfolding and predictive relevance  
 
 
After the evaluating the magnitude of the prediction accuracy (coefficient determination), the 
next step is to assess the predictive relevance (q2) by obtaining the Q2 value (Geisser 1974; 
Stone 1974). The “blindfolding process is a resampling technique that systematically deletes 
and predicts every data point of the indicators in the reflective measurement model of 
endogenous construct” (Hair et al. 2014, p. 198) . The Q2 value larger than zero within the 
structural model indicates a predictive relevance for the endogenous path model construct and 
a value below zero indicates an inefficient predictive relevance (Chin 1998; Hair et al. 2014). 
To obtain the Q2 value the blindfolding technique was used. The blindfolding procedure 
operates by omitting every given number of a data point (i.e. ignores every 7th data point) 
within the construct indicators, which in turn estimates the parameters using the remaining 
data point within the exogenous construct (Chin 1998; Tenenhaus et al. 2005; Henseler, 
Ringle & Sinkovics 2009; Hair, Ringle & Sarstedt 2011; Hair et al. 2014). Thus, the 
resampling process compares the obtained value with the prediction after removing certain 
data points. The systematically omitting/eliminating of certain data points derives from the 
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omission distance (D), which requires full model blindfolding (included) and reduced model 
blindfolding (excluded) Q2 (Hair et al. 2014). It has been noted that “the blindfolding 
procedure is only applied to endogenous construct that have a reflective measurement model 
specification as well as to endogenous single-item constructs” (Hair et al. 2014, p. 178). 
Similar to that of the f2 effect size, the Q2 blindfolding value is used to obtain the q2 effect 
size, whereas f2 focuses on assessing the R2 value. According to (Hair et al. 2014) q2 effect 
size can be obtained through equation 5-2 below: 
 
 
Equation 5-2 q2 effect size 
 
q2 =  Q2 included – Q2 excluded 
1-Q2 included 
 
 
Similar to that of the f2 formula, the Q2 included and Q2 excluded refer to the manual removal of 
each endogenous latent construct within the model. However, instead of monitoring the R2, 
the fluctuation of Q2 is monitored. The Q2 included value in this study without removing any 
construct is 0.6034. Table 5-9 shows the Q2 value after each endogenous construct has been 
removed. 
Table 5-9 Q2 value after removing each exogenous latent variable 
 
 
 
The q2 effect size was calculated using the Q2 value (after excluding each latent variable). 
The results of the analysis are shown in Table 5-10. Regarding predictive relevance as Hair et 
al. (2014) suggested, the value of 0.02 is considered to be small, the value of .15 is 
 Q2 value 
Q2 excluding attitude 0.5959 
Q2 excluding subjective norm 0.5984 
Q2 excluding perceived behavioural control 0.4693 
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considered to be medium and the value of 0.35 is considered to be large (similar to that of f2). 
Therefore, in this study, the predictive relevance of the endogenous construct of attitude and 
subjective norm is considered to be small, whereas the perceived behavioural control variable 
places a large predictive relevance (0.34) within the structural model. 
 
Table 5-10 Predictive relevance (q2 effect size) 
 
q2 q2 (%) Effect size 
0.0189 1.891 Small 
0.0126 1.261 Small 
0.3381 33.81 Large 
 
 
5.5.6 Hypotheses and the findings 
 
 
Based on the results of t and p values in Section 5.5.2, it is clear that not all hypotheses were 
proven. In Table 5-1l hypothesis 1 show that the relationships between attitude and the 
intention to adopt sustainable supply chain management is significant and thus supported, 
with t-value of 1.976 and p-value of 0.050. Hypothesis 2 reveals that the relationship between 
subjective norm and the intention to adopt sustainable supply chain management is not 
significant and hence not supported, with t-value of 1.472 and p-value of 0.143. Hypothesis 3 
indicates that the relationship between perceived behavioural control and the intention to 
adopt sustainable supply chain management is significant and supported, with t-value of 
7.731 and p-value of 0.000. It is by far the strongest variable in the model.  
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Table 5-11 Hypotheses for both industries 
 
Hypothesis Relationship Support t-value p-value 
H1:  
 
Managers’ attitude towards the outcomes of 
sustainable supply chain development can 
positively influence the intention to adopt 
sustainable supply chain management 
Supported 1.976 
(>1.96) 
0.050 
(=0.05) 
H2:  
 
The subjective norm towards sustainable supply 
chain development can positively influence 
managers’ intention to adopt sustainable supply 
chain management 
Not 
supported 
1.472 
(<1.96) 
0.143 
(>0.05) 
H3:  
 
The perceived behavioural control towards 
sustainable supply chain development can 
negatively influence managers’ intention to 
adopt sustainable supply chain management 
Supported 7.731 
(>1.96) 
0.000 
(<0.01) 
 
 
5.6 Evaluation of partial least squares structural equation modelling for the 
automotive industry/parts and accessories industry 
 
 
Similar to Sections 5.4 and 5.5, this section will analyse data concerning the automotive 
industry separately. Shown earlier in Table 4-4, the results of the t-test and the 2-tailed sig 
value suggests that there are differences between these two industries, except for two items 
(government and importance of finance). This suggests that there with such differences it is 
important to analyse these industries separately. This section will do the partial least squares 
structural equation modelling for the automotive industry and concentrate on the results 
obtained. 
 
5.6.1 Internal consistency  
 
 
The internal consistency reliability is an initial test that evaluates the consistency and 
correlation between the observed indicator’s variables, which can be achieved through 
Cronbach’s alpha (Hair et al. 2014). Nevertheless, the ideal value for Cronbach’s alpha is 
0.70 higher (Allen & Yen 2002; DeVellis 2003). When evaluating the internal consistency 
146 
 
reliability, composite reliability should also be looked at (Fornell & Larcker 1981). The 
acceptable value of composite reliability can range from 0.60 until 0.95 (Fornell & Larcker 
1981; Cronbach 1988; Nunnally & Bernstein 1994; DeVellis 2003; Hair, Ringle & Sarstedt 
2011; Hair et al. 2014). Table 5-12 shows that there is an internal consistency for the 
automotive industry. With Cronbach’s alpha ranging from 0.7317 to 0.9002 and the 
composite reliability ranging from 0.8484 to 0.9378, the internal consistency issue may not 
important in our analysis of the automotive industry. 
 
5.6.2 Convergent validity  
 
 
Convergent validity is a test to evaluate the degree to which two or more measures are 
positively correlated in the same construct (Carmines & Zeller 1979; Hair et al. 2014). It can 
be assessed through the average variance extracted (0.5 and above) and the outer loading of 
the indicators (over 0.708) (Hair, Ringle & Sarstedt 2011; Hair et al. 2014).  
 
Figure 5-6 Automotive industry final partial least squares model 
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Figure 5-6 (Appendix 7) shows the model construct for the automotive industry. In this 
construct, two outer indicators were removed from the initial construct since their outer 
indicator was below 0.708 (Hair et al. 2014). The items ‘government’ and ‘importance of 
financial’ were removed. By doing so (removing individually and altogether), the value of the 
composite reliability, average variance extracted and the outer loading of other indicators 
within the same construct also increased. Consequently both items will not be considered for 
the rest of the automotive industry analysis. In addition to convergent validity, the average 
variance extracted (AVE) was also looked at as suggested by Fornell and Larcker (1981); 
Hair, Ringle and Sarstedt (2011); Hair et al. (2014). In Table 5-12, the average variance 
extracted of the automotive industry is between 0.67 and 0.83 which is over the cut-off value 
of 0.5 as proposed by Hair et al. (2014). Therefore, convergent validity will not be an issue in 
this analysis of the automotive industry.   
 
 
Table 5-12 Automotive industry measurement model 
 
Latent Variable Indicator Loading Indicator 
Reliability 
Composite 
Reliability 
Ave Cronbach's 
Alpha 
Attitude Beliefs 0.886 0.786 0.8964 0.7429 0.827 
 Environment 0.805 0.648    
 Economy 0.892 0.795    
Subjective Norm Market 0.867 0.752 0.8484 0.6519 0.7317 
 Community 0.749 0.560    
 Customer 0.802 0.644    
Perceived 
Behaviour Control 
Financial Cap 0.792 0.628 0.9107 0.6718 0.8767 
 Impt Technology 0.859 0.738    
 Technological cap 0.874 0.763    
 Impt Supplier 0.827 0.684    
 Supplier Coop 0.739 0.546    
Intention Intention Behaviour 0.907 0.822 0.9378 0.8341 0.9002 
 Intention Design 0.950 0.902    
 Intention Production 0.882 0.778    
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5.6.3 Discriminant validity 
 
 
As mentioned earlier, discriminant validity was used to evaluate the degree to which an 
individual construct variable is distinct from others within the model (Carmines & Zeller 
1979). Discriminant validity can be assessed by two methods - the cross-loading evaluation 
and Fornell-Larcker criterion (Hair et al. 2014). Table 5-13 shows the cross-loading analysis 
for the automotive industry. As suggested by Hair et al. (2014), items should only cluster 
within that of their own construct. In addition, all of the indicators’ outer loading of each 
construct tend to only cluster internally, and these are highlighted in yellow. Nevertheless, 
there are several loadings which appear to be cross-loaded with other constructs. To evaluate 
this further the Fornell-Larcker test was conducted.   
 
Table 5-13 Automotive industry cross-loading evaluation 
 
Indicator Attitude Subjective Norm Perceived Behavioural Control Intention 
Beliefs 0.886 0.690 0.547 0.529 
Environment 0.805 0.541 0.505 0.508 
Economy 0.892 0.679 0.689 0.651 
Market 0.665 0.867 0.597 0.570 
Community 0.566 0.749 0.437 0.462 
Customer 0.559 0.802 0.529 0.483 
Financial Cap 0.603 0.612 0.792 0.588 
Impt Technology 0.565 0.544 0.859 0.668 
Technological cap 0.669 0.514 0.874 0.673 
Impt Supplier 0.568 0.666 0.827 0.675 
Supplier Coop 0.382 0.317 0.739 0.607 
Intention Behaviour 0.574 0.581 0.652 0.907 
Intention Design 0.607 0.625 0.731 0.950 
Intention Production 0.622 0.517 0.761 0.882 
 
 
 
Fornell-Larcker criterion results are shown in Table 5-14. They indicate that discriminant 
validity will not be an issue for Thailand’s automotive industry. As mentioned earlier, the 
square root value of the average variance extracted on a construct should be greater than the 
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highest correlation of other constructs (Fornell & Larcker 1981; Hair et al. 2014). There is no 
value close to the correlated construct ‘diagonal lines’ as shown in Table 5-14 (Appendix 10). 
This confirms that cross-loading will not be an issue in this study. 
Table 5-14 Fornell- Larcker criterion for the automotive industry 
 
    Attitude Intention Perceived Behaviour Control Subjective Norm 
                   Attitude 1 0 0 0 
                  Intention 0.6595 1 0 0 
Perceived Behaviour Control 0.6821 0.7853 1 0 
            Subjective Norm 0.7419 0.6284 0.6495 1 
 
 
 
5.7 Assessing partial least squares structural equation modelling for the 
automotive industry 
 
 
Similar to the previous section, this section will continue with the analysis of the underlining 
structured model for the automotive industry. The evaluation of the structural model has to be 
done in stages and these comprise: collinearity assessment, assessment of the path coefficient, 
coefficients of determination evaluation, effect size and blindfolding (Hair et al. 2014).  
5.7.1 Collinearity assessment  
 
 
Collinearity refers to an instance where two or more constructs are extremely correlated 
within the model (Hair, Ringle & Sarstedt 2011; Hair et al. 2014). Likewise, collinearity 
issues can be detected through the assessment of the tolerance level (the level of variance not 
explained by other indicators) and the variance inflation factor (VIF) value (Hair, Ringle & 
Sarstedt 2011). Table 5-15 (Appendix 11) shows the collinearity results automotive industry.  
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Table 5-15 Collinearity analysis for the automotive industry 
 
Coefficients 
Collinearity statistics 
Dependent variable: Model  Tolerance VIF 
Intention behaviour Intention in design 0.438 2.284 
 Intention in production 0.438 2.284 
Intention in design Intention in production 0.578 1.730 
 Intention behaviour 0.578 1.730 
Intention in production Intention behaviour 0.275 3.640 
 Intention in design 0.275 3.640 
 
 
The results of Table 5-15 indicate that collinearity issue will not emerge in the automotive 
industry analysis. Hair et al. (2014) noted that the collinearity statistics possess problems in 
the model the tolerance levels are less than 0.20 with a variance inflation factor value of 
higher than 5.00. As shown in Table 5-15 above, none of the tolerance levels is over 0.20 and 
none of the variance inflation factors is above 5.00. Therefore, the collinearity issue will not 
be a problem for this analysis. 
 
5.7.2 Path coefficient 
 
 
The partial least squares algorithm was done in order to obtain the path coefficient value. As 
suggested earlier, the size of the path coefficient will determine the relationship of the joining 
latent variables, ranging from + 1.0 to – 1.0. The higher the standardised path coefficient 
value then the stronger it is (Cohen 1992; Ringle, Wende & Will 2005; Hair, Ringle & 
Sarstedt 2011; Hair et al. 2014).  It was suggested by Cohen (1992) that a path coefficient 
less than 0.15 is considered weak, a value from 0.15 to 0.45 is considered to be moderate and 
value more than 0.45 is considered to be strong. Figure 5-7 shows that the path coefficient for 
the automotive industry ranges from 0.1, 0.1 and 0.6, with no negative path coefficient. In 
order to analyse whether or not the path coefficient is significant, the standard error must be 
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looked at after bootstrapping (Cohen 1992; Chin 1998; Hair et al. 2014). The bootstrapping 
value of 5000 subsamples was employed here as suggested by Hair et al. (2014), in order to 
obtained the empirical t value. Likewise, this research uses the significance level of 1.96 
(5%). 
 
Figure 5-7 Bootstrapping results for the automotive industry 
 
 
 
 
The bootstrapping results for the automotive industry (Figure 5-7 and Appendix 12) indicate 
that the relationship between attitude and intention as well as subjective norm and intention is 
below 1.96. A weak relationship is subsequently indicated. However, the t value of the path 
between perceived behavioural control and intention is 5.753, indicating a strong relationship 
at a significance level of 5%.  
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Table 5-16 t-values and p-values for the automotive industry 
 
Variable t value p value 
Attitude 1.217 0.226 
Subjective Norm 1.280 0.203 
Perceived Behaviour Control 5.753 0.000 
 
 
After obtaining the t value for each industry, the next step is to determine the p-value. The p 
value was calculated using Microsoft Excel function (TDIST), which requires the researcher 
to first obtain the t value and the degree of freedom (df) (Hair et al. 2014). Table 5-16 shows 
both t and p values for the automotive industry. The p value between attitude and intention is 
0.226 with a path coefficient value of 0.165 is not significant at the level of 5% probability of 
error. The p value between subjective norm and intention is 0.203 with a path coefficient 
value of 0.120 and is not significant at the level of 5% probability of error. Lastly, the p value 
between perceived behavioural control and intention is 0.000 with a path coefficient value of 
0.595 and is significant at the level of 5% probability of error. 
 
 
5.7.3 Coefficient of determination 
 
 
The coefficient of determination is a measure of the predictive accuracy of the entire model 
construct (Hair et al. 2014). Nevertheless, the coefficient of determination was calculated 
with the partial least squares algorithm in Figure 5-6 for the automotive industry. As 
mentioned in Section 5.5.3, the coefficient of determination normally ranges from 0 to 1 with 
the value closest to 1 indicating a higher level of predictive accuracy and vice versa (Cohen 
1992; Henseler, Ringle & Sinkovics 2009; Hair, Ringle & Sarstedt 2011; Hair et al. 2014). 
The coefficient of determination for the automotive industry is 0.651.  
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5.7.4 Effect size 
 
 
After the coefficient of determination is calculated, the next step is to calculate the effect size 
(f2). The f2 effect size is a measure of the predictive impact on the endogenous constructs 
(Hair et al. 2014). The formula for the f2 calculation was shown in Section 5.5.4 and will not 
be shown again in this section. Likewise, the R2 value after removing each variable for the 
automotive industry is shown in Appendix 14 and that for the electrical/electronics industry is 
in Appendix 15. 
 
 
Table 5-17 Predictive impact of endogenous constructs (f2 effect size) for the automotive 
industry 
 
Variable f2 % 
Attitude 0.026 2.6 
Subjective Norm 0.011 1.1 
Perceived Behaviour Control 0.494 49.4 
 
Table 5-17 shows the f2 effect size for the automotive industry. Following Cohen (1988) 
guideline, the f2 value of 0.02 indicates a small effect size, 0.15 indicates a medium effect 
size and 0.35 or more indicates a large effect size. Hence, concerning the predictive impact of 
attitude, subjective norm and intention is considered small for the automotive industry. 
Nonetheless the relationship between perceived behavioural control and intention is 
considered to be proved. 
 
5.7.5 Blindfolding and predictive relevance  
 
 
After the effect size is determined, the next step is to evaluate the magnitude of the predictive 
relevance (Geisser 1974; Stone 1974). Similar to that of the f2 effect size, q2 effect size uses a 
similar calculation which is explained earlier in Section 5.5.5. Table 5-18 shows the q2 effect 
size for the automotive industry. Similar to that of the f2 effect size the value of 0.02 is 
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considered small, the value of .15 is considered medium and the value of 0.35 is considered 
to be large (Hair et al. 2014). Likewise, predictive relevance of the endogenous constructs of 
attitude and subjective norm to intention is considered to be small, whereas the perceived 
behavioural control for the automotive industry has a large predictive relevance in the 
structural model.  
 
 
Table 5-18 Predictive relevance (q2 effect size) for the automotive industry 
 
Variable q2 % 
Attitude 0.018 1.8 
Subjective Norm 0.010 1 
Perceived Behaviour Control 0.304 30.4 
 
 
5.7.6 Hypotheses and the findings 
 
 
Like Section 5.5.6, Section 5.7.6 will compare the findings from the automotive industry 
findings with the hypotheses articulated in Chapter 2.  
 
5.7.6.1 The hypotheses and the findings from the automotive and industry 
 
 
Based on the results for t and p values in Section 5.7.2, it is clear that not all hypotheses were 
proven. As shown in Table 5-19, hypothesis 1 shows that the relationships between attitude 
and the intention to adopt sustainable supply chain management is not supported, with t-value 
of 1.217 and p-value of 0.226. Hypothesis 2 indicates that the relationship between subjective 
norm and the intention to adopt sustainable supply chain management is not supported, with 
t-value of 1.280 and p-value of 0.203. Hypothesis 3 demonstrates that the relationship 
between perceived behavioural control and the intention to adopt sustainable supply chain 
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management is significant and supported, with t-value of 5.753 and p-value of 0.000. It is by 
far the strongest variable within the model. 
 
Table 5-19 Hypotheses for the automotive industry 
 
Hypothesis Relationship Support t-value p-value 
H1:  
 
Managers’ attitude towards the outcomes of 
sustainable supply chain development can 
positively influence the intention to adopt 
sustainable supply chain management 
Not 
supported 
1.217 
(<1.96) 
0.226 
(>0.05) 
H2:  
 
The subjective norm towards sustainable 
supply chain development can positively 
influence managers’ intention to adopt 
sustainable supply chain management 
Not 
supported 
1.280 
(<1.96) 
0.203 
(>0.05) 
H3:  
 
The perceived behavioural control towards 
sustainable supply chain development can 
negatively influence managers’ intention to 
adopt sustainable supply chain management 
Supported 5.753 
(>1.96) 
0.000 
(<0.01) 
 
 
 
5.8 Evaluation of partial least squares structural equation modelling for the 
electrical/electronic parts and components industry 
 
 
Similar to Sections 5.6 and 5.7 this section will analyse the data for the electrical/electronics 
industry. Since there is a difference between the automotive/parts and accessories and 
electrical/electronic parts and components industries, it is important to analyse them 
separately. Therefore, this section will execute the partial least squares structural equation 
modelling for the electrical/electronics industry and the results therein. 
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5.8.1 Internal consistency  
 
 
As stated previously a internal consistency reliability test was conducted to evaluate the 
consistency and correlation between the observed indicator’s variables. This can be achieved 
through monitoring of Cronbach’s alpha when it is 0.70 and higher (Allen & Yen 2002; 
DeVellis 2003; Hair et al. 2014). When evaluating the internal consistency reliability, the 
composite reliability should also be examined (Fornell & Larcker 1981). Likewise, 
depending on the research being done, the acceptable value of composite reliability can range 
from 0.60 to 0.95 (Fornell & Larcker 1981; Cronbach 1988; Nunnally & Bernstein 1994; 
DeVellis 2003; Hair, Ringle & Sarstedt 2011; Hair et al. 2014). Although Cronbach’s alpha is 
within the acceptable range, Table 5-20 indicates that there may be an internal consistency 
issue in the analysis of the electrical/electronics industry as the composite reliability of the 
intention construct is higher than 0.95 which is the highest acceptable value for composite 
reliability. This suggests that indicators within the intention construct are measuring the same 
phenomenon (Nunnally & Bernstein 1994; Boudreau, Gefen & Straub 2001). 
5.8.2 Convergent validity  
 
 
Convergent validity was run in order to assess the degree to which two or more measures are 
positively correlated in the same construct (Carmines & Zeller 1979; Hair et al. 2014). This 
can be measured by the average variance extracted (0.5 and above) and the outer loading of 
the indicators (over 0.708) (Hair, Ringle & Sarstedt 2011; Hair et al. 2014).  
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Figure 5-8 Electrical/electronics industry final partial least squares model 
 
 
 
 
 
Figure 5-8 (Appendix 8) shows the construct for the electrical /electronics industry. In this 
construct, three outer indicators were removed from the initial construct since these outer 
indicators were below that of 0.708 (Hair et al. 2014). Items deleted include ‘customer’, 
‘government’ and ‘importance of finance’. By removing these three items (removing 
individually and altogether), the value of the composite reliability, average variance extracted 
and the outer loading of other indicators within the same construct also increased, hence these 
three items will not be considered for the rest of this analysis. Continuing the convergent 
validity evaluation, the average variance extracted was looked at (Fornell & Larcker 1981; 
Hair, Ringle & Sarstedt 2011; Hair et al. 2014). Depicted in Table 5-20 the average variance 
extracted for the electrical/electronics industry is between 0.69 and 0.90, which is above the 
cut-off value of 0.5 as suggested by (Hair et al. 2014). Therefore, convergent validity will not 
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be an issue for this analysis of the electrical/electronics industry. The measurement model for 
the automotive and electrical/electronic industries is shown in the Appendix 9. 
 
 
Table 5-20 Electrical/Electronics industry measurement model 
 
Latent Variable Indicator Loading Indicator 
Reliability 
Composite 
Reliability 
Ave Cronbach's 
Alpha 
Attitude Beliefs 0.933 0.870 0.9036 0.7594 0.8374 
 Environment 0.925 0.856    
 Economy 0.744 0.553    
Subjective Norm Market 0.913 0.834 0.9055 0.8273 0.7913 
 Community 0.906 0.820    
Perceived Behaviour 
Control 
Financial Cap 0.769 0.591 0.9178 0.6916 0.8874 
 Impt Technology 0.806 0.650    
 Technological cap 0.879 0.772    
 Impt Supplier 0.797 0.635    
 Supplier Coop 0.900 0.811    
Intention Intention 
Behaviour 
0.963 0.927 0.9662 0.9051 0.9476 
 Intention Design 0.942 0.887    
 Intention 
Production 
0.950 0.902    
 
 
5.8.3 Discriminant validity 
 
 
Discriminant validity was performed to assess the degree to which an individual construct 
variable is unique from other variables in the model (Carmines & Zeller 1979). This was 
done using a cross-loading evaluation and the Fornell-Larcker criterion (Hair et al. 2014). 
Table 5-21 summarises the cross-loading analysis for the electrical/electronics industry. It has 
been remarked by Hair et al. (2014) that items should only cluster within that of its own 
construct. In addition, all of the indicators’ outer loading of each constructs tend to only 
cluster internally, highlighted in yellow. However, several loadings appear to be cross-loaded 
with other constructs. To evaluate whether or not this may cause any problem, the Fornell-
Larcker criterion was employed. 
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Table 5-21 Electrical/electronics industry cross-loading evaluation 
 
Indicator                      Attitude Subjective Norm Perceived Behavioural Control Intention 
              Beliefs 0.933 0.440 0.541 0.616 
          Environment 0.925 0.496 0.581 0.697 
              Economy 0.744 0.813 0.624 0.506 
               Market 0.663 0.913 0.636 0.563 
            Community 0.506 0.906 0.570 0.541 
        Financial Cap 0.493 0.628 0.769 0.606 
      Impt Technology 0.525 0.461 0.806 0.643 
    Technological cap 0.538 0.518 0.879 0.770 
        Impt Supplier 0.591 0.607 0.797 0.692 
        Supplier Coop 0.598 0.559 0.900 0.718 
  Intention Behaviour 0.720 0.644 0.803 0.963 
     Intention Design 0.632 0.480 0.726 0.942 
Intention Production  0.650 0.599 0.830 0.950 
 
 
 
Fornell-Larcker criterion results are shown in Table 5-22. They reveal that discriminant 
validity will not be an issue for the electrical/electronics industry. As mentioned earlier, the 
square root value of the average variance extracted on a construct should be greater than the 
highest correlation of other constructs (Fornell & Larcker 1981; Hair et al. 2014). Likewise, 
there is no value close to the correlated construct ‘diagonal lines’ as shown in Table 5-22 
(Appendix 10). This confirms that cross-loading will not be an issue in this study. 
 
Table 5-22 Fornell-Larcker criterion for the electrical/electronics industry 
 
                            Attitude Intention Perceived Behaviour Control Subjective Norm 
                   Attitude 1 0 0 0 
                  Intention 0.7025 1 0 0 
Perceived Behaviour Control 0.6605 0.8282 1 0 
            Subjective Norm 0.6441 0.6071 0.6636 1 
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5.9 Assessing partial least squares structural equation modelling for the 
electrical/electronics industry 
 
 
Similar to the previous section, this one will continue with the analysis of the underlining 
structured model using the electrical/electronics industry. As mentioned before, this section 
will be broken into stages of the structural model evaluation, this includes:  collinearity 
assessment, assessment of the path coefficient, coefficients of determination evaluation, 
effect size and blindfolding (Hair et al. 2014).  
5.9.1 Collinearity assessment  
 
 
Collinearity assessment evaluates instances where two or more constructs are highly 
correlated in the same model (Hair, Ringle & Sarstedt 2011; Hair et al. 2014). Collinearity 
issues can be detected using the tolerance level (the level of variance not explained by other 
indicators) and the variance inflation factor (VIF) value (Hair, Ringle & Sarstedt 2011). 
Table 5-23 (Appendix 11) shows the collinearity results for the electrical/electronics industry.  
 
Table 5-23 Collinearity analysis for the electrical/electronics industry 
 
Coefficients 
Collinearity statistics 
Dependent variable: Model  Tolerance VIF 
Intention behaviour Intention in design 0.311 3.211 
  Intention in production 0.311 3.211 
Intention in design Intention in production 0.235 4.251 
  Intention behaviour 0.235 4.251 
Intention in production Intention behaviour 0.245 4.086 
  Intention in design 0.245 4.086 
 
 
The results in Table 5-23 indicate that the collinearity issue will not be present in the 
electrical/electronics industry analysis. As suggested by Hair et al. (2014), collinearity may 
be an issue in the model if the tolerance levels are less than 0.20 with a variance inflation 
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factor value of higher than 5.00. As shown in Table 5-23 above, none of the tolerance levels 
is over 0.20 and none of the variance inflation factors is above 5.00. Therefore, collinearity 
will not be an issue for the analysis of the electrical/electronics industry. 
 
5.9.2 Path coefficient 
 
 
The partial least squares algorithm was performed in order to obtain the path coefficient 
value. As suggested earlier, the size of the path coefficient will determine the relationship of 
the joining latent variables, ranging from + 1.0 to – 1.0 and the higher the standardised path 
coefficient value the stronger it is (Cohen 1992; Ringle, Wende & Will 2005; Hair, Ringle & 
Sarstedt 2011; Hair et al. 2014).  According to Cohen (1992), a path coefficient less than 0.15 
is considered to be weak, a value from 0.15 to 0.45 is considered to be moderate and value 
more than 0.45 is considered to be strong. Figure 5-8 shows that the path coefficient for the 
electrical/electronics industry ranges between 0.3, 0.0 and 0.6 with no negative path 
coefficient. To further evaluate the path coefficient a bootstrapping technique with 5000 
subsamples was used (Cohen 1992; Chin 1998; Hair et al. 2014). In order to obtain the 
empirical t value, this research uses the significance level of 1.96 (5%). 
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Figure 5-9 Bootstrapping results for the electrical/electronics industry 
 
 
 
The bootstrapping results for the electrical/electronics industry in Figure 5-9 (Appendix 12) 
indicate that the relationship between subjective norm and intention is below 1.96, thus 
indicating a weak relationship. Although the relationship between attitude and intention is 
below the cut-off point of 1.96, it is relatively close and can be seen as significant at a 10% 
level. Lastly, the t value of the path between perceived behavioural control and intention is 
5.584, therefore indicating a strong relationship at a significance of 1.96. 
 
 
 
Table 5-24 t-values and p-values for the electronic/electronics industry 
 
Variable t value p value 
Attitude 1.720 0.090 
Subjective Norm 0.011 0.991 
Perceived Behaviour Control 5.584 0.000 
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After obtaining the t value for each industry, the next step is to determine the p-value. The p 
value was calculated using Microsoft Excel function (TDIST), which requires the researcher 
to first obtain the t value and the degree of freedom (df) (Hair et al. 2014). Table 5-24 shows 
both t and p values for the electrical/electronics industry. For the electrical/electronics 
industry the p value between attitude and intention is 0.090 with a path coefficient value of 
0.191 and is not significant at the level of 5% probability of error. The p value between 
subjective norm and intention is 0.991 with a path coefficient value of 0.002 and is not 
significant at the level of 5% probability of error. Lastly, the p value between perceived 
behavioural control and intention is 0.000 with a path coefficient value of 0.646 and is 
significant at the level of 5% probability of error. 
 
 
5.9.3 Coefficient of determination 
 
 
The coefficient of determination is a measure of the predictive accuracy of the entire model 
construct (Hair et al. 2014). The coefficient of determination was calculated with the partial 
least squares algorithm for the electrical/electronics industry (see Figure 5-8). The coefficient 
of determination normally ranges from 0 to 1 with the value closest to 1 indicating a higher 
level of predictive accuracy and vice versa (Cohen 1992; Henseler, Ringle & Sinkovics 2009; 
Hair, Ringle & Sarstedt 2011; Hair et al. 2014). The coefficient of determination for the 
electrical/electronics industry is 0.729. From the analysis it is clear that the predictive 
accuracy from the electrical/electronics industry is relatively high. 
 
5.9.4 Effect size 
 
 
After the coefficient of determination is calculated, the next step is to calculate the effect size 
(f2). The f2 effect size is a measure of the predictive impact on the endogenous constructs 
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(Hair et al. 2014). The formula for the f2 calculation is explained in Section 5.5.4 and thus, 
will not be shown again in this section. Likewise, the R2 value after removing each variable 
for the automotive industry is shown in Appendix 14 and that for the electrical/electronics 
industry is shown in Appendix 15. 
 
Table 5-25 Predictive impact of endogenous constructs (f2 effect size) for the 
electrical/electronics industry 
 
Variable f2 % 
Attitude 0.133 13.3 
Subjective Norm 0.000 0.0 
Perceived Behaviour Control 0.712 71.2 
 
Table 5-25 shows the f2 effect size for the electrical/electronics industry. Using Cohen (1988) 
guideline, the f2 value of 0.02 indicates a small effect size, 0.15 indicates a medium effect 
size and 0.35 or more indicates a large effect size. Hence, the predictive impact of attitude, 
subjective norm to intention is considered small for the electrical/electronics industry, 
however, the relationship between perceived behavioural control and intention is considered 
large for the electrical/electronics industry. 
 
5.9.5 Blindfolding and predictive relevance  
 
 
After the effect size is determined, the next step is to evaluate the magnitude of the predictive 
relevance (Geisser 1974; Stone 1974). Similar to that of the f2 effect size, q2 effect size uses a 
similar calculation which is explained earlier in Section 5.5.5. Table 5-26 shows the q2 effect 
size for the electrical/electronics industry. Similar to that of the f2 effect size the value of 0.02 
is considered small, the value of .15 is considered medium and the value of 0.35 is considered 
large (Hair et al. 2014). Likewise, predictive relevance of the endogenous constructs of 
attitude and subjective norm to intention is considered to be small for the 
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electrical/electronics industry, whereas the perceived behavioural control confirms a large 
predictive relevance within the structural model.  
 
Table 5-26 Predictive relevance (q2 effect size) for the electrical/electronics industry 
 
Variable q2 % 
Attitude 0.019 1.9 
Subjective Norm -0.030 -3.0 
Perceived Behaviour Control 0.407 40.7 
 
 
5.9.6 Hypotheses and the findings 
 
 
Like Section 5.5.6, Section 5.9.6 will compare the findings from the electrical/electronics 
industry with the hypotheses developed in Chapter 2. 
 
5.9.6.1 The hypotheses and the findings from electrical/electronic and industry 
 
 
Based on the results of t and p values in Section 5.9.2, it is clear that not all hypotheses were 
proven. In Table 5-27, hypothesis 1 shows that the relationships between attitude and the 
intention to adopt sustainable supply chain management is not supported, with t-value of 
1.720 and p-value of 0.090. Hypothesis 2 reveals that the relationship between subjective 
norm and the intention to adopt sustainable supply chain management is not supported, with 
t-value of 0.011 and p-value of 0.991. Subjective norm is this analysis has by far the lowest t 
and p value. Hypothesis 3 shows that the relationship between perceived behavioural control 
and the intention to adopt sustainable supply chain management is significant and supported, 
with t-value of 5.584 and p-value of 0.000. It is by far the strongest variable in the model.  
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Table 5-27 Hypotheses for the electrical/electronics industry 
 
Hypothesis Relationship Support t-value p-value 
H1:  
 
Managers’ attitude towards the outcomes of 
sustainable supply chain development can 
positively influence the intention to adopt 
sustainable supply chain management 
Not 
supported 
1.720 
(<1.96) 
0.090 
(>0.05) 
H2:  
 
The subjective norm towards sustainable 
supply chain development can positively 
influence managers’ intention to adopt 
sustainable supply chain management 
Not 
supported 
0.011 
(<1.96) 
0.991 
(>0.05) 
H3:  
 
The perceived behavioural control towards 
sustainable supply chain development can 
negatively influence managers’ intention to 
adopt sustainable supply chain management 
Supported 5.584 
(>1.96) 
0.000 
(<0.01) 
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5.10 Summary 
 
 
Chapter 5 began with a clarification of the statistical models, and justifying why partial least 
squares structural equation modelling was chosen for this research. The systematic evaluation 
of partial least squares structural equation modelling was done to clarify the appropriateness 
of the data. This analysis includes the issues of internal consistency, convergent validity and 
discriminant validity. Once the initial analysis was completed the next phase was the partial 
least squares equation modelling itself. Within this section is the collinearity assessment, path 
coefficient (which provided the t and p values for the model), coefficient of determination, 
effect size and blindfolding. The results suggested that the perceived control variable is the 
strongest variable to managers’ intention to adopt sustainable supply chain management 
practices. At the same time, it is clear the subjective norm does not have a strong correlation 
with the intention to adopt sustainable supply chain management practices. An additional 
analysis separated the automotive and electrical/electronic industries were carried out with 
the same procedure. The ensuing results suggested that perceived behavioural control is by 
far the strongest variable to the intention to adopt sustainable supply chain management. 
However, unlike the combined analysis, both attitude and subjective norm appeared to be 
insignificant to managers’ intention to adopt sustainable supply chain management. 
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Chapter 6 Discussion of results 
 
 
6.1 Chapter overview 
 
 
Chapter 6 will discuss the results of the analysis conducted in Chapter 5. Section 6.2 includes 
the discussion of the results of the relationship between the indicators and latent variables of 
the model. Similarly, Section 6.3 will discuss the results for the relationship between latent 
variables. A summary will be provided in Section 6.5. 
 
6.2 Discussion of the relationship between the indicators and latent variables  
 
 
The partial least squares structural equation modelling path model was constructed using all 
the factors and was analysed using SmartPLS program algorithms. The indicator represents 
the outer loadings of each individual latent variable. In this research there are three latent 
variables used to measure intention and these are attitude, subjective norm and perceived 
behavioural control. Though partial least squares structural equation modelling algorithms, 
the factor loadings of each sub-variable are displayed. Table 6-1 combines all the indicators’ 
loading of the three separate analyses into one table.  
 
Two sub-variables were found to hold the value of less than that of the requirement. The sub-
variables removed include governmental pressure and the importance of finance, as the factor 
loading fell below the cut-off point of 0.708 as suggested by Hair et al. (2014), in order to 
ensure a convergent validity existed between indicators/sub-variables within in a latent 
construct. Further discussion of each sub-variable will be provided though each latent 
variable sub-category.   
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6.2.1 Attitude 
 
 
Attitude as previously mentioned in Chapter 2 is an outcome assessment of an individual in 
the context of performing an action (Fishbein 1967; Fishbein & Ajzen 1975; Ajzen & 
Madden 1986; Ajzen 1991), in this case the intention to adopt sustainable supply chain 
management. The sub-variables in the attitude variable consist of managerial beliefs, 
environmental pressure and supply chain economic pressure as previously mentioned in 
Chapter 2. Sections 6.2.1.1 to 6.2.1.3 will revisit each of the sub-variables under attitude, 
explaining its significance to the results obtained through the factor loadings. During this 
process a comparison will be made of the three separate analyses. 
 
6.2.1.1 Managerial beliefs 
 
 
As a summary from Chapter 2, managerial beliefs refer to managers’ perception towards the 
potential outcome of the sustainable adoption, i.e. the impact upon the current operations 
(internal) and the economic uncertainties (Montalvo 2003). Suggested by Montalvo (2008); 
Visser, Jongen and Zwetsloot (2008). The role of a manager/founder of an organisation can 
determine sustainable innovations implementation. Table 6-1 shows that managerial beliefs 
indicator’s loading are quite high within the antecedent of attitude, ranging from 0.900, 0.886 
and 0.933 (combining the industries, automotive and electrical/electronic industries). Thus, it 
can be assumed that managerial beliefs play a significant role in the attitude to adopt 
sustainable supply chain management practices. Although the electrical/electronics industry 
may hold managerial beliefs in higher regard than the automotive industry, they are both 
considered significant. Chen and Chang (2013) pointed out that environmental innovations 
are largely dependent on the development of competencies and proactive leadership. 
Therefore, in the context of Thailand (automotive and electrical/electronic industries), there is 
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a positive significant relationship between managers’ beliefs and their intention to adopt 
sustainable supply chain management. 
 
6.2.1.2 Environmental pressure  
 
 
Environmental pressure may arise from several factors as previously mentioned in Chapter 2. 
Initially, the pressure can arise from the perceived impact of existing operations on the 
environment, when new procedures and/or protocols are implemented (Montalvo 2003). 
Furthermore, depending on the organisations’ environmental management system (proactive, 
reactive and value-seeking), perspectives may differ (Kopicki et al. 1993; van Hoek 1999; 
Ashby, Leat & Hudson-Smith 2012). The automotive and electrical/electronic industries in 
Thailand can wield a significant influence on environmental management. The results from 
Table 6-1 indicate that the loading for environmental pressure is relatively high, ranging from 
0.885, 0.805 to 0.925. This indicates that environmental pressure in the electrical/electronics 
industry is higher than automotive industry with the loading of 0.925. Nevertheless, in both 
the automotive and electrical/electronic industries in Thailand pressure on the environment is 
a factor when contemplating the adoption of sustainable supply chain management. 
 
6.2.1.3 Supply chain economic pressure 
 
 
The perceived implications for the supply chain economic is a critical factor in sustainable 
chain management (Georgiadis & Vlachos 2004; Presley, Meade & Sarkis 2007; Mann et al. 
2010; Diabat & Govindan 2011). The relevant practices correlate with the perceived positive 
economic expectations, i.e. more efficiency and cost reductions (Montalvo 2003; Ramus & 
Montiel 2005). Costs can incorporate waste and resources utilisation (Montalvo 2003; Ramus 
& Montiel 2005). Table 6-1 indicates that supply chain economic pressure proved to be 
significant in managers’ adoption of sustainable supply chain management practices. The 
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indicator loading ranges between 0.835, 0.892 and 0.744, and it is evident that chain 
economic pressure on sustainable supply chain adoption is slightly weaker in the 
electrical/electronics industry than in the automotive industry. This finding agrees with the 
study by Montalvo (2003), who sees economic risk perception as the second strongest 
variable. Consequently it can be suggested that the automotive and electrical/electronic 
industries in Thailand deem supply chain economic pressure to be an importance factor in the 
intention to adopt sustainable supply chain management. 
6.2.2 Subjective norm 
 
 
Subjective norm as previously mentioned in Chapter 2 is the perceived approval of others 
whom are considered significant to an individual when performing a task (Ajzen 1991). In 
this thesis the subjective norm represents the perceived pressures on the adoption of 
sustainable supply chain management. Sections 6.2.2.1 to 6.2.2.4 will revisit the sub-
variables of subjective norm including discussing results, explaining their significance and 
their link to those results obtained through the factor loading. During this process a 
comparison will be made between the three separate analyses. 
 
6.2.2.1 Market influence  
 
 
Market influence and competitive pressures can redirect an organisation to embrace 
sustainable innovation (Zhu, Sarkis & Geng 2005). Although an organisation may not 
consider the benefits of environmental management, market forces may encourage an 
organisation to compete in such an area (Walker, Lucio & McBain 2008; Tseng, Divinagracia 
& Divinagracia 2009; Tseng 2013). All the indicator loadings shown in Table 6-1 are from 
the partial least squares structural equation modelling algorithm. They show that indicators’ 
loading of market influence sub-variable ranges between 0.882, 0.867 and 0.913. Thus 
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market influence is more significant in the electrical/electronics industry. Nevertheless, the 
market influence sub-variable is shown to be significant generally as indicated in Table 6-1. 
There is a strong relationship between market influence and the subjective norm variable. It 
correlates to the work by Yalabik and Fairchild (2011), where the incentive to engage in 
sustainable innovations is largely driven by market competition. Thus it is suggested that 
market influence does positively impact on the decision to adopt sustainable supply chain 
management in Thailand.   
 
6.2.2.2 Community pressure 
 
 
The community or public bodies such as stakeholders, activists and non-governmental 
organisations can put pressure on an organisation to accept environmental innovations (New, 
Green & Morton 2000; Matos & Hall 2007; Walker, Lucio & McBain 2008). The results 
obtained from the analysis suggests that overall, community pressure is not as strong as other 
sub-variables within the subjective norm. Nevertheless, it is still considered significant and 
plays an important role in decision-making. The electrical/electronics industry has a stronger 
view regarding community pressure compared to the automotive industry. In Table 6-1 the 
indicator loadings for community pressure are 0.783, 0.749 and 0.906. This agrees with 
Aschehoug, Boks and Støren (2012) who stated that bodies can signal changes within an 
organisation to adopt innovations. Consequently, organisations do consider community 
pressure when contemplating the decision to initiate sustainable supply chain management 
practices. 
 
6.2.2.3 Customer influence 
 
 
Customers in today’s society are more educated than ever and can pressure the organisation 
to take up ‘greener’ practices (Georgiadis & Vlachos 2004). Likewise, organisations may be 
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required to obtain certain management certifications such as ISO 14001 to ensure that they 
achieve a certain level of social and environmental responsibility (Min & Galle 2001; Seuring 
& Müller 2008). The results from Table 6-1 show that the overall relationship between 
customer influence and the intention to adopt sustainable practices is relatively weak (0.771 
and 0.802). The customer influence sub-variable indicators’ loading fell below the cut-off 
value for the electrical/electronics industry as shown in Table 6-1. This means that 
customers’ influence does not contribute in a major way to managers’ intention to adopt 
sustainable supply chain management in the electrical/electronics industry. Likewise, the 
analysis of the two industries combined as well as automotive industry separately, shows that 
customer influence holds a strong correlation with the intention to adopt sustainable supply 
chain management in Thailand.  The results are similar to Chen, Lai and Wen (2006) and 
Chen (2010), who correlated sustainable practices likelihood with customers’ satisfaction. 
 
6.2.2.4 Government pressure 
 
 
Governments can impose mandatory environmental laws/regulations to minimise waste and 
induce efficiencies that benefit ecological systems (Seuring & Müller 2008; Walker, Lucio & 
McBain 2008). Sharfman, Shaft and Anex (2009), however, indicate that governmental 
regulations are a weak link concerning the adoption of sustainable supply chain management 
practices. Like this thesis the loading of government pressure sub-variable falls below the 
cut-off point of 0.708 as suggested by Hair et al. (2014), and thus had to be removed. Table 
6-1 shows that government pressure sub-variable was removed from all three analyses. It is 
evident that in Thailand, government pressure is not a strong determinant for managers in the 
automotive and electrical/electronic industries when considering sustainable supply chain 
management. Similar to Montalvo (2003), governmental/regulatory pressure does not play a 
major role in the sustainable development/willingness to adopt cleaner technology. In 
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contrast to Montalvo (2003), Zhang, Yang and Bi (2013) found that governmental/regulatory 
pressure is significant to people’s and companies’ willingness to adopt cleaner technologies. 
 
6.2.3 Perceived behavioural control 
 
 
Perceived behavioural control variable as explained in Chapter 2 refers to the perceived 
opportunities and controls certain behaviours (Ajzen 1991). Likewise, perceived behavioural 
control can indirectly affect behaviour through intention and directly affect behaviour (actual 
control). To measure this variable, the researcher must construct items which evaluate the 
control beliefs and perceived power of the participants (Francis et al. 2004). Perceived 
behavioural control in this research represents the opportunities and problems of an 
organisation when adopting sustainable supply chain management. This section will separate 
the sub-variables into the format of the questionnaire items and explain the findings 
separately. 
 
6.2.3.1 Importance of finance  
 
 
Financial concerns are a significant barrier in the implementation of environmental 
innovations (Min & Galle 2001). To maintain their competitive advantage organisations have 
to be able to offer high quality goods at a lower price than their competitors, however, 
without the right financial support, participating in any innovations will be flawed, especially 
for smaller businesses (Walker, Lucio & McBain 2008). Like government pressure, the 
importance of finance was found wanting for all three analyses and was removed (Table 6-1). 
As the importance of finance loading falls short of 0.708 as suggested by Hair et al. (2014), 
the item should be removed if doing so improves the composite reliability and the average 
variance extracted. It is important to note that the samples collected for this research are 
relatively large, and perhaps the importance of finance is not a significant issue. Therefore, 
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the importance of finance is not considered to be a significant determinant of managerial 
intention to adopt sustainable supply chain management in Thailand. 
 
6.2.3.2 Financial capability  
 
 
Financial capability was often mentioned as both driver and governor of sustainable 
innovations (Teo & Loosemore 2001; Testa & Iraldo 2010). For obvious reasons, without a 
sustainable financial flow, an organisation will not survive (Dyllick & Hockerts 2002). 
Results of all three analyses pointed out that financial capability does influence the intention 
to adopt sustainable supply chain management, i.e. with findings of 0.808, 0.792 and 0.769 
(shown in Table 6-1). It was mentioned by Bowen et al. (2001); Min and Galle (2001); Testa 
and Iraldo (2010) that organisations may reap the rewards of sustainable innovations in the 
long run. It is suggested here that financial capability in the automotive and 
electrical/electronic industries is significant when determining the adoption of sustainable 
supply chain management. 
 
6.2.3.3 Importance of Technology 
 
 
Technological availability can influence the likelihood of creating sustainable innovations 
(Montalvo 2003). Likewise, the perceived readiness of technologies may facilitate or restrain 
the sustainable engagement (Zhang, Yang & Bi 2013) . The results from this research 
indicate that both automotive and electrical/electronic industries regard technology to be 
important as shown in Table 6-1: 0.851, 0.859 and 0.806. Similar to Montalvo (2003, 2008), 
environmental performance can be affected by an organisation’s technological capacity. 
Likewise, the results may suggest that the automotive industry has a higher loading regarding 
the importance of technology. Nonetheless, the indicators’ loadings are quite similar, and 
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hence both industries in Thailand consider the importance of technology to be an important 
factor when deciding to adopt sustainable supply chain management.  
 
6.2.3.4 Technological capability 
 
 
In the theory of planned behaviour, the perceive behavioural control variables present certain 
opportunities/barriers when performing certain actions (Ajzen 1991). The capability of 
technologies available may allow an organisation to improve its internal operations, i.e. 
cleaner production/sustainable practices (Montalvo 2003; Zhang, Yang & Bi 2013). The 
results here show that both the automotive and electrical/electronic industries in Thailand 
regard technological capability to be important for the adoption of sustainable supply chain 
management, with the indicators’ loadings of 0.880, 0.874 and 0.879 (see Table 6-1). This 
signifies that automotive/parts and accessories as well as electrical/electronic parts and 
components industries must be technologically ready when contemplating the adoption of 
sustainable supply chain management. 
 
6.2.3.5 The importance of supplier collaboration  
 
 
The participation of environmentally conscious suppliers/partners may lead to an overall pro-
environmental policy and procedures (Walker, Lucio & McBain 2008). Similarly, to 
effectively adopt sustainable practices, an organisation should evaluate their suppliers and 
other partners who occupy the supply chain network (Miemczyk, Johnsen & Macquet 2012). 
Krause, Vachon and Klassen (2009) pointed out that an organisation is only as sustainable as 
its suppliers. Therefore, collaboration with suppliers is vital to the intention to adopt 
sustainable supply chain management. In Table 6-1, both automotive and electrical/electronic 
industries recognise the importance of supplier collaboration and sustainable adoption 
according to the indicator loadings of 0.833, 0.827 and 0.797. In contrast, Montalvo (2003) 
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shows ‘network collaboration’ to be a less important factor in the adoption of sustainable 
production/willingness and cleaner technologies. It is evident that managers in the automotive 
and electrical/electronic industries view supplier collaboration as an important factor when 
deciding to adopt sustainable supply chain management. 
6.2.3.6 Supplier cooperation  
 
Collaboration between suppliers and customers is an essential component of constructing an 
environmentally sustainable supply chain platform (Zhu & Sarkis 2004). Environmental 
improvement can also be initiated through the integration/strategic alliances with an 
environmentally conscious partner (Walker, Lucio & McBain 2008). The decision to engage 
in sustainable innovations and improve internal efficiency requires a high level of 
collaboration between suppliers, customers and partners, which can be difficult (Sharfman, 
Shaft & Anex 2009). The results show mixed results for the automotive and 
electrical/electronic industries with indicator loadings of 0.77, .739 and 0.900 as shown in 
Table 6-1. For the automotive industry, supplier cooperation is still lacking between 
businesses and suppliers. However, for the electrical/electronics industry, supplier 
cooperation appears to be a very high factor in sustainable development. This is nlike the 
previous variable (the importance of supplier collaboration) where the electrical/electronics 
industry has a lower indicator loading than the automotive industry. However, regardless of 
the loading, since the indicator loadings for both industries are over the cut-off point, it can 
be assumed that supplier cooperation is significant in both the automotive and 
electrical/electronic industries in Thailand.  
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Table 6-1 Comparison of indicators' loading 
 
  Both industries Automotive Electrical/electronic 
Variable Sub-variable Loading  Loading   Loading 
Attitude Beliefs 0.900 0.886 0.933 
 Environment 0.885 0.805 0.925 
 Economy 0.835 0.892 0.744 
Subjective Norm Market 0.882 0.867 0.913 
 Community 0.783 0.749 0.906 
 Customer 0.771 0.802 - 
 Government - - - 
Perceived Behaviour 
Control Impt Finance - - - 
 Financial Cap 0.808 0.792 0.769 
 
Impt 
Technology 0.851 0.859 0.806 
 
Technological 
cap 0.880 0.874 0.879 
 Impt Supplier 0.833 0.827 0.797 
 Supplier Coop 0.774 0.739 0.900 
 
6.3 Discussion of the relationships between latent variables 
 
 
The relationships between variables are shown in the model construct/structure which is 
represented by paths between them. These relationships between latent variables can be seen 
in Figure 5-5. These are depicted thorough the obtained t values. In order to determine 
whether or not the path coefficient is significant, t value has to be evaluated through 
bootstrapping (Cohen 1992; Chin 1998; Hair et al. 2014). Figure 5-5 illustrates the 
relationship between attitude – intention, subjective norm – intention and perceived 
behavioural control - intention. These relationships will be described and explained in in 
more detail in Sections 6.3.1 to 6.3.3. 
 
6.3.1 Attitude and intention 
 
 
According to the theory of planned behaviour, people’s attitude is the perceived outcome of 
performing certain behaviours (Ajzen 1991). Likewise, in this study attitude concerns the 
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perceived outcomes of managers when adopting sustainable supply chain management 
schemes or otherwise. As suggested earlier, the variable of attitude is represented through the 
sub-variables of managerial beliefs, environmental pressure and perceived economic risk. 
The results of the analysis shown in Table 5-6 show both the t and p values of the path 
between attitude and intention. The t value was obtained through the bootstrapping technique 
(5000 subsamples used) with a significance level of 1.96. Therefore, the t value would be 
deemed significant at a 1.96 cut-off level. From the bootstrapping results in Figure 5-5 the 
relationship between intention and attitude is significant at a 1.96 significance level.  
 
Continuing from the t value, the p value was looked at to evaluate the probability of the path 
coefficient when it is not zero (Waliczek 1996; Wetzels, Odekeren-Shroder & van Oppen 
2009; Hair, Ringle & Sarstedt 2011; Hair et al. 2014). The results of both t and p values are 
shown in Table 5-6. The p value of 0.05 indicates that the relationship between attitude and 
intention is significant at a 5% probability of error. This shows that a relationship existed 
between attitude and intention. This is similar to studies by Andrews (1998); Petts, Herd and 
O'hepcha (1998); Zhang, Yang and Bi (2013) which found managers’ attitude (perceive of 
outcome) to be the determining factor in the adoption of cleaner production technologies. 
Nonetheless, the effect of this predictive impact must be evaluated. The f2 effect size shown 
in Chapter 5 shows that attitude has a small effect size (4.67%) on intention. This suggests 
that the predictive impact of attitude to intention is small and does not much influence  the 
coefficient determinant. Nevertheless, in Thailand’s automotive and electrical/electronic 
industries, the perceived desirable outcomes of adopting sustainable innovations can 
influence managers’ intentions. This supports the first hypothesis of this research with the t-
value of 1.976 (>1.96) and the p-value of 0.050 (=0.05), i.e. managers’ attitude to the 
outcome of sustainable supply chain development has a positive influence on the intention to 
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adopt sustainable supply chain management. However, it should be noted that this research 
was conducted in a developing country, and hence further research must be conducted before 
generalising the findings to developed or Western economies.  
 
6.3.1.1 Attitude and intention compared for the automotive and electrical/electronic 
industries 
 
 
Although a relationship existed between intention and attitude in the combined analysis, a 
further analysis was carried out on the two industries separately as suggested by the 
independent t test in Chapter 4. Table 5-16 shows the t and p values for the automotive 
industry and Table 5-24 shows the t and p values for the electrical/electronics industry. The t 
value of both industries falls below the 1.96 significance level cut-off, with a p value of more 
than 0.050. This indicates that the relationship between attitude and intention is not 
significant when the two industries were separated. The result contradicts Andrews (1998); 
Petts, Herd and O'hepcha (1998); Zhang, Yang and Bi (2013) who contend that the intention 
to engage in clean or green production is largely dependent on the manager’s attitude to the 
desirable outcomes.  
 
The effect is more obvious in the case of the automotive industry, where the t value is 1.217 p 
value is 0.226. The effect size f2 for the automotive industry is shown in Table 5-17 and that 
for the electrical/electronics industry is in Table 5-25. The obtained results indicated that the 
predictive impact from attitude to intention is small for both industries, hence it does not 
much influence the coefficient determinant. This gives an interesting result in that attitude 
was shown to contribute to the managers’ intention when combining both industries. 
However, when each industry was evaluated separately, attitude did not play a significant 
role in managers’ intention to adopt sustainable supply chain management practices. In order 
to closely comprehend this phenomenon, further analysis is required.  
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6.3.2 Subjective norm and intention 
 
 
 Subjective norm is a perceived social pressure that can affect the decision making towards 
process (Ajzen & Madden 1986; Conner & Sparks 1996). Social pressure is often associated 
with the perception of others that can alter an individual behaviour (Ajzen 1991). Conversely, 
the subjective norm in this research represents the perceived pressure from the community, 
customers, market and government. The result of the sub-variables of subjective norm has 
already been explained in the outer model section. This section will discuss the overall 
relationship between subjective norm and the intention to adopt sustainable supply chain 
management. Based on the t and p values shown in Table 5-6, the relationship between 
subjective norm and intention is not significant. With the t value of 1.472, this falls below the 
1.96 cut-off level of significance. In order to confirm the results, the p value was also 
examined. From the perspective of p value, subjective norm does not appear to have a strong 
correlation with the intention to adopt sustainable supply chain practices. With the p value of 
0.143, this is higher than the 5% cut-off. This confirms the t value results. Therefore, the 
analysis shows that in this research, social pressure to adopt sustainable supply chain 
management is relatively weak; in fact, subjective norm variable is appears have the weakest 
(of all the variables) relationship with intention.  
 
The analysis shows results that contradict Zhang, Yang and Bi (2013) who found subjective 
norm/social pressure to be the strongest factor in the willingness to adopt cleaner 
technologies. Nevertheless, Montalvo (2003) pointed out that optimal attitudes (perceived 
outcome) in conjunction with a very high overall subjective norm (social pressure) may not 
be enough to promote sustainable innovations in an average organisation. Therefore, 
Thailand’s automotive and electrical/electronic industries operate where the subjective 
norm/social pressure is not a determining factor when contemplating the adoption of 
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sustainable supply chain management. This does not support hypothesis 2. With the t value of 
1.472 (<1.96) and p value of 0.143 (>1.96), the subjective norm for sustainable supply chain 
development has a positive influence on managers’ intention to adopt sustainable supply 
chain management is not supported. However, it should be noted that of the samples 
documented in Table 4-7, 32% of companies have more than 1000 employees. It is possible 
that the larger the company the more resistant it is to external pressures (Min & Galle 2001). 
To better what this means more research is needed. 
 
6.3.2.1 Subjective norm compared for the automotive and electrical/electronic industries  
 
 
The combined (industries) analysis shows that there is a weak relationship between subjective 
norm and intention to adopt sustainable supply chain management. The results of this 
analysis confirm the previous findings. There is a weak correlation between managerial 
intention and social pressures (subjective norm). As shown in Table 5-16 for the automotive 
industry and Table 5-24 for the electrical/electronics industry, the t and p values of subjective 
norm fell below the cut-off points. From the perspective of the automotive industry, the path 
between intention and subjective norm is at 1.280 which is not significant at the 1.96 
significance level. The p value confirms this result where as for the electrical/electronics 
industry the t value is 0.011, which is considered to be extremely low. The p value (0.991) 
obtained also confirms the same result. As previously mentioned in Section 6.3.2, the results 
for the separate analyses contradict the results obtained by Zhang, Yang and Bi (2013) where 
subjective norm was said to be the most influential variable for the intention to engage in 
cleaner production technologies. Similar to the combined analysis in Section 6.3.2, social 
pressure does not play a significant role in sustainable supply chain adoption in Thailand. 
Further investigation of this theme is required. 
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6.3.3 Perceived behavioural control 
 
 
Perceived behavioural control represents the perceived possibility of opportunities and 
difficulties likely to be faced when executing certain actions (perceived control) (Ajzen 
1991). Applying the theory of planned behaviour to this research, the perceived behavioural 
control variable in this study represents the ability to engage in sustainable supply chain 
practices, such as finance, technology and supplier collaboration. The t value of the path 
between perceived behavioural control and intention in Table 5-6 confirms the relationship 
between perceived behavioural control and the intention to adopt sustainable supply chain 
management. With a t value of 7.731 at a 1.96 significance level (5%) and p value of 0.000, 
perceived behavioural has the strongest correlation to intention. It is evident that perceived 
control (perceived opportunities and barriers) contributed largely to the decision to adopt 
sustainable supply chain management.  
 
It was suggested by Montalvo (2003); Howgrave-Graham and van Berkel (2007); Shi et al. 
(2008); Zhang, Yang and Bi (2013) that organisations are often largely affected by their 
internal capacity, and the more resources available to them the more likely they will develop 
an innovation. For example, less control over sustainable innovations (such as technology and 
financial), will result in businesses less likely organisation to implement cleaner technologies. 
Confirming this, the research found that managers in the automotive and electrical/electronic 
industries in Thailand consider the control factor to be a primal one while deciding whether 
or not to accept sustainable supply chain management. This supports hypothesis 3. With the t 
value of 7.731 (>1.96) and the p value of 0.000 (<0.01), perceived behavioural control with 
reference to sustainable supply chain development has a negative influence on managers’ 
intention to adopt sustainable supply chain management is supported. However, it should be 
noted that this research was conducted in the context of a developing country, and hence 
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further investigation must be taken place before generalising a similar scenario with more 
economically developed countries. 
 
6.3.3.1 Perceived behavioural control compared for the automotive and 
electrical/electronic industries 
 
 
An additional analysis was done for each industry separately to help clarify the results for the 
path between intention and perceived behavioural control. The relationship between them is 
shown in Table 5-16 for the automotive industry and Table 5-24 for the electrical/electronics 
industry. These tables show perceived behavioural control to be a determining factor of 
sustainable innovations in Thailand. With the t values of 5.584 and 5.7.3 for the two 
industries and the p value of 0.000 it is clear that perceived behavioural is the strongest 
variable of each industry. This correlates with Montalvo (2003); Howgrave-Graham and van 
Berkel (2007); Shi et al. (2008); Zhang, Yang and Bi (2013) who contend that the capability 
of an organisation is a significant factor in implementing new innovations. Their work 
validates the finding of the initial analysis, that the perception of capability (i.e. finance, 
technology and suppliers) can determine the intention to adopt sustainable innovations. 
Likewise, the higher the perceived control the higher the more likelihood of adopting 
sustainable supply chain management. Both the automotive and electrical/electronic 
industries in Thailand perceived that control over capability is critical to the intention to 
adopt sustainable supply chain management. 
 
6.4 Company size and sustainable awareness  
 
 
As mentioned earlier in Chapter 4 (section 4.7.2) the majority of companies participating in 
this study were large. The size of the company is determined through the Australian Bureau 
of Statistics guideline mentioned in Chapter 4.  Shown in Table 4-7, the returned surveys 
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show that 50% of the companies in this study are deemed to be large. Furthermore, most 
companies have ISO 14001 (concerning the environment) certification. This concurs with the 
findings of Min and Galle (2001), where the size of an organisation can determine the 
adoption of innovations.  It is evident that large organisations are more likely to engage in 
sustainable development, such that the purchasing volume can induce economies of scale. 
Therefore, if it has a lot of capital and ideas, an organisation many not heed social pressure, 
but rather its own needs and internal capability to implement sustainable innovations. 
Nonetheless, further research needs to be conducted to confirm the results of this study.   
 
6.5 Summary 
 
 
Chapter 6 began with a discussion of the results of the outer model based on the analysis in 
Chapter 5. This includes all the sub-variables of sustainable supply chain adoption within the 
variables of the theory of planned behaviour. From this section, the results indicated that the 
sub-variable of government pressure from the variable subjective norm and the sub-variable 
of importance of finance from the variable perceived behavioural control were weak, thus 
insignificant to the adoption of sustainable innovations. After the relationship between the 
indicators and latent variables was discussed, the following section was the relationship 
between latent variables was discussion. The results indicated that perceived behavioural is 
the only variable to have the strongest relationship to intention. Attitude was also significant 
in influencing managers’ intention, however, it is not as strong as the variable known as 
perceived behavioural control. Subjective norm was found wanting, and thus had the weakest 
relationship to the intention to adopt sustainable supply chain management. Lastly, the 
hypotheses of this research were revisited and justified or otherwise according to the results. 
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Chapter 7 Implications and Conclusion 
 
 
7.1 Chapter overview 
 
 
This research investigated the important attributes of managers’ intention and decision to 
adopt sustainable supply chain management practices. It looked at automotive/parts and 
accessories and electrical/electronic and components industries in Thailand. A theoretical 
framework developed in Chapter 2 combined factors contributing to sustainable supply chain 
adoption with the theory of planned behaviour. The framework depicts the relationship 
between variables of attitude, subjective norm, and perceived behavioural control for the 
intention to adopt sustainable supply chain management. The results and the discussion were 
explained in Chapter 6. In this concluding chapter, Section 7.2 presents the implications of 
this study for both managers and academics, Section 7.3 addresses the research question with 
the results obtained, Section 7.4 presents the research limitation and the  possibilities of 
future research and lastly, Section 7.5 outlines the overall conclusions of this study. A 
summary of this chapter will be provided in Section 7.6. 
 
7.2 Research implications 
 
 
The implications of this research lead to a distinctive concept of sustainable supply chain 
adoption, by developing a conceptual framework from the perceptions of a specific 
behavioural theory. As previously suggested, until now very few studies have been conducted 
using the theory of planned behaviour, and consequently this thesis will provide a theoretical 
context for future research. The findings here will help managers to understand the 
importance of each different factor contributing to the adoption of sustainable supply chain 
management, clarifying the ‘big picture’ of the overall supply chain networks and partners. A 
greater recognition of the supply chain network and sustainable innovations will allow 
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managers to recognise potential opportunities, improvements and other benefits arising. 
Likewise, the adopted framework will help to generate an understanding of managerial 
intention to employ a sustainable supply chain in Thailand or another developing country 
Section 7.2.1 will discuss the implications for academia while Section 7.2.2 will look at 
implications for managers. 
 
7.2.1 Implications for academia 
 
 
Academia will reap the benefits of this research in two important ways. Academia will 
benefit through the new knowledge generated on the adoption of sustainable supply chain 
management in Thailand, specifically in the automotive/parts and accessories and 
electrical/electronic parts and component industries. The research contribution extends to 
using the theory of planned behaviour in supply chain management. As noted previously, 
only a few sustainable supply chain studies have applied the theory of planned behaviour. 
The most notable were Montalvo (2003); Sarkar and Young (2009); Zhang, Yang and Bi 
(2013). These studies emphasised the attitudes to and willingness to adopt and implement 
greener technologies. Cordano and Frieze (2000) focused on the behaviours, characteristics 
and attitudes to pollution reduction, recycling and waste management. By taking on this 
behavioural theory in the area of sustainable supply chain management, this research makes a 
solid contribution for academia around the world. 
 
This research further contributes to the sustainable supply chain analysis gap. It was pointed 
out by Seuring (2013) that since the sustainable supply chain concept has become more 
popular since the 1990s, most studies were conducted using a qualitative method. Seuring 
(2013) had reviewed over 300 studies, of which only 36 employed a quantitative method. 
Given the shortage of quantitative analyses in the area of sustainable supply chain 
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management, this research uses partial least squares structural equation modelling to analyse 
the obtained data. Structural equation modelling as previously mentioned in Chapter 5 is a 
multivariate analysis technique which allows the researcher to simultaneously perform factor 
analysis and multiple regression to examine an interrelated relationship among variables 
(Hair et al. 2010). Thus, by employing a structural equation modelling technique, this 
research will contribute solid statistical findings to the sustainable supply chain management 
literature.  
 
Although sustainable supply chain management is an emerging concept, there is only a 
handful of studies have examined Thailand. As previously mentioned, Thongplew, van 
Koppen and Spaargaren (2014) focused on green consumption in the dairy and appliance 
industries in Thailand; Mukherjee and Sovacool (2014) looked at palm oil based biofuels and 
sustainability in South-East Asia, focusing on Malaysia and Thailand. Similarly, Silalertruksa 
and Gheewala (2012) looked at the sustainable assessment of palm biodiesel production in 
Thailand, while Ferguson (2011) looked at the corporate social responsibility in Asia logistics 
system, using Thailand as a case study. Finally, Rao and Holt (2005) focused on the entire 
South-East Asia region, Thailand was included. This research will provide insights into 
managers in developing country working in the automotive/parts and accessories and 
electrical/electronic parts and components industries, so that they can adopt sustainable 
supply chain practices.  
 
7.2.2 Implications for managers 
 
 
The findings of this research will benefit managers in the manufacturing sector in developing 
countries. Managers will learn to understand the important factors contributing to their 
decision-making and the relationships of these factors in regard to the adoption of sustainable 
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supply chain management. This may also assist them to focus on how to create 
environmentally sustainable policies and practices.  
 
The results of the partial least squares structural equation modelling output in Chapter 5 
shows a significantly strong relationship between the perceived behavioural control 
antecedent and the intention to engage in sustainable supply chain practices. This was also 
mentioned in the discussion chapter and managers should consider the organisational strategy 
and readiness to implement sustainable protocols. This includes an evaluation of financial 
capability, technology and collaboration with suppliers because these factors play a major 
role in the intention to accept sustainable innovations. Results also revealed that managers’ 
attitude is the second strongest relationship to the intention to engage in sustainable supply 
chain practices. This may assist managers to understand the correlation between the positive 
beliefs in the outcome and likelihood of accepting sustainable management practices in their 
organisation. Lastly, this research demonstrates that social pressure is not an important factor 
when considering the adoption of sustainable innovations. 
 
7.3 Addressing the research question 
 
 
To restate what was suggested in Chapter 1, the objective of this study is to investigate the 
important attributes of managers’ intentions to adopt sustainable supply chain management 
practices. This research develops a conceptual framework of factors that may influence their 
implementation of sustainable innovations. Therefore, this research aims to explore and 
investigate the following: 
• whether or not managers’ attitude will affect the intention and the decision to adopt 
sustainable supply chain management practices,  
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• whether or not external pressures can affect managers’ intention and decision to adopt 
sustainable supply chain management, and 
• whether or not organisational capability will affect managers’ intention and decision 
to engage in sustainable supply chain management practices. 
 
Sections 7.3.1 to 7.3.3 will separately discuss each of the questions this research set out to 
investigate. 
 
7.3.1 Managers’ attitudes will affect the intention and decision to adopt sustainable 
supply chain management 
 
 
As previously mentioned in Chapters 2 and 3, managers’ attitude was measured through three 
salient beliefs items, these being their beliefs, environmental pressure and supply chain 
economic pressure. These items/variables were extracted from the relevant literature as 
shown in the literature review. Likewise, to answer this research question the identification 
and subsequent analysis of factors associated with the intention to adopt sustainable supply 
chain management is required. In Chapter 3 the items used to measure the intention to adopt 
sustainable supply chain management practices included: intention in terms of behaviour, 
intention in terms of design and intention in terms of production. The results of the partial 
least squares modelling structural equation modelling (Chapter 5) confirm that managerial 
beliefs, environmental pressure and supply chain economics do govern managers’ attitudes 
regarding the intention to adopt sustainable supply chain management. Additionally, the 
theory of planned behaviour suggested that the beliefs/perceive consequences - whether good 
or bad - may lead to a change in intention (Ajzen 1991).  
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7.3.2 External pressures can affect managers’ intention and decision to adopt 
sustainable supply chain management 
 
 
Subjective norm as mentioned by Ajzen (1990), is the social perception of consequences 
arising from social approval or disapproval. As mentioned in Chapters 2 and 3, external 
pressure was measured through four items of silent beliefs, i.e. the market’s influence, 
community influence, customer pressure and government pressure. These variables were 
commonly mentioned by various sustainable/green supply chain studies. To answer this 
question, items were measured with the intention to adopt sustainable supply chain 
management. Intention was measured through four items that measured the intention to adopt 
sustainable supply chain practices including intention in terms of behaviour, intention in 
terms of design and intention in terms of production, as shown in Chapter 3. Based on the 
analysis in Chapter 5, not all sub-variables under subjective norm affect managers’ intention. 
As indicated in Figure 5-4 and Table 5-2, government pressure does not affect the decision to 
adopt sustainable supply chain practices in Thailand. The remaining external pressures of 
market influence, community influence and customer pressure do not contribute largely to the 
intention to adopt sustainable practices within the supply chain. Additionally, the t-value 
yield from the analysis points out that subjective norm/external pressure insignificantly 
affects managers’ intentions and decisions. Hence, in Thailand, the automotive/parts and 
accessories and electrical/electronic parts and components industries do not regard external 
pressures to be an important factor when adopting sustainable supply chain management. 
 
7.3.3 Organisational capability will affect managers’ intention and decision to engage in 
sustainable supply chain management 
 
 
Organisational capability is represented through the perceived behavioural control 
antecedent. According to the theory of planned behaviour, perceived behavioural control is 
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the perceived opportunities and difficulties likely to be faced when engaging in a certain 
action/behaviour (Ajzen 1991). Perceived behavioural control as stated in the theory of 
planned behaviour can affect people’s behaviour through intention as well as direct action 
(Chapter 2). To prove this antecedent, the research item has to include the control beliefs and 
perceived power. Likewise, perceived behavioural control/perceived capability in this 
research was measured through six items (importance of finance, financial capability, 
importance of technology, technological capability, importance of suppliers and suppliers’ 
cooperation). The results of the analysis indicated that the antecedent of perceived 
behavioural control is by far the most influential factor in determining managers’ intention to 
adopt sustainable supply chain management practices. Therefore, with reference to perceived 
control, opportunities and barriers are critical to engagement in sustainable innovations in 
Thailand. 
 
7.4 Research limitation and future research 
 
 
This research looks at the intention to adopt sustainable supply chain management using 
Thailand as a single case study. Thailand is a developing country and is among the upper 
middle income nations of the East Asia-Pacific region (The World Bank 2015). The results 
for Thailand will be applicable to other developing and developed nations. Furthermore, this 
research focused only on the prime exporting industries, namely the automotive/parts and 
accessories and electrical/electronic parts and components, other industries should be 
evaluated.  The results further suggested that the two main hypotheses were proven, the 
others were not. Thus more research is needed to evaluate the relationship between external 
pressure and managers’ intentions in other but similar contexts. Future studies may need to 
consider the size of an organisation as well. To test the findings of this research, future 
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investigation must be considered in order on to compare the findings, to provide sufficient 
evidences to the discovery.  
 
7.5 Overall Conclusion 
 
 
The rationale for this research was sparked by the growing concept of sustainability and 
‘triple bottom line’ (see Chapters 1 and 2) globally. The setting of this research was restricted 
to Thailand’s manufacturing industries. The manufacturing sector consists of a vast range of 
industries, therefore this research focuses only the two major exporting industries on 
Thailand. Although numerous supply chain studies have looked at the topic of sustainability, 
only a handful has taken human intention into account (Chapters 1 and 2). This study 
connects managerial intention and the adoption of sustainable supply chain management into 
a single study. 
 
Intention with reference to performing a behaviour was said to be governed by attitude, 
subjective norm and perceived behavioural control (Ajzen 1991). This study draws on this 
notion to understand and explore the intention of managers to adopt sustainable supply chain 
management practices. This research proposed that human factors (decision-making) shape 
the underlying perceptions for the acceptance or otherwise of sustainable innovations. 
Successful sustainable implementation rests on the personality of high-ranking officials 
(Montalvo 2008; Visser, Jongen & Zwetsloot 2008). This could arise from the style of 
management, i.e. being proactive (Pagell & Wu 2009). The motivating factors to engage in 
sustainable supply chain management were expressed in Chapter 2. This research categorised 
these factors/sub-variables into the antecedents of the theory of planned behaviour as 
depicted in the developed framework (Figure 2-3). Partial least squares structural equation 
modelling analysis determined the relationship of each antecedent/variable with the intention 
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to adopt sustainable supply chain management. The perceived behavioural control emerged 
as the strongest variable. Nonetheless, further research is needed to confirm this finding.  
 
7.6 Summary 
 
 
Chapter 7 concluded the overall findings of this research. The chapter started with the 
implications of this topic for academia and industrial managers. Next the research questions 
were revisited comparing their assumptions with the results obtained from Chapter 5. The 
following section considered the possibilities of future research. What this research had 
achieved is only a glimpse of managers’ intention to adopting sustainable supply chain 
management practices in Thailand. Further research must be conducted in order to confirm 
the results obtained within this study. Lastly, this chapter ended with an overall conclusion of 
the research, summarising the findings and the literature review.  
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Appendix 2: Plain language statement and questionnaire 
 
 
 
 
School of Business IT and Logistics 
 
 
Research Plain Language Statement  
 
INVITATION TO PARTICIPATE IN A RESEARCH PROJECT 
PARTICIPANT INFORMATION  
Dear Potential Participant, 
 
You are cordially invited to participate in a research project being conducted by RMIT 
University (Australia). This information sheet describes the project. Please read this sheet 
carefully to understand its contents. If you have any questions about the project, please 
contact the investigator at the contact details below.  
 
Project Title: 
Managers’ intentions to adopt sustainable supply chain practices 
 
Investigators:  
Chao Rujikietkumjorn, School of Business IT and Logistics, +(61 3) 9925 
1134, chao.rujikietkumjorn@rmit.edu.au 
 
Professor Shams Rahman, School of Business IT and Logistics, +(61 3) 9925 5530, shams.rahman@rmit.edu.au  
 
Dr. Ferry Jie, School of business IT and Logistics, +(61 3) 9925 5812, ferry.jie@rmit.edu.au 
 
The researcher of this project, Chao Rujikietkumjorn, is a student from RMIT University in 
Australia, supervised by Professor Shams Rahman and Dr. Ferry Jie from the School of 
Business IT and Logistics at RMIT University. This research is being conducted as part of a 
doctorate degree (logistics) and has been approved by the RMIT Human Research Ethics 
Committee.  
 
 
You and your company have been chosen to be a part of this research because your company 
is considered to be among Thailand leading manufacturing industry of 2012. Participation in 
this research is not compulsory and therefore you may withdraw any unprocessed information 
at any time. 
 
 
The purpose of this study aims to understand “which behavioural factors contribute to the 
intention and the decision to adopt sustainable supply chain management practices?” As 
managerial intentions within an organisation can play an important role in adopting 
sustainable supply chain management. Thus, to answer the above question, research aims to 
investigate: 
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whether or not manager’s attitudes will affect the intention and the decision to adopt 
sustainable supply chain management, 
whether or not external pressures such as customers and government can affect manager’s 
intention and decision to adopt sustainable supply chain management, 
whether or not the organisational capability will affect manager’s intention and decision to 
engage in sustainable supply chain management, and 
whether or not the intention to adopt sustainable supply chain management will affect the 
decision to adopt sustainable supply chain management. 
 
 
If you agree to take part in this research, which is entirely your personal choice, a survey 
question will be sent to you by e-mail for you to complete and return it to the survey to the 
researcher. A sample of the questionnaires will be attached at the back of this letter for your 
perusal. Information generated in the survey will be kept securely and analysed by the 
researcher. If you do not wish for your answer to be used to the research please inform the 
researcher.  
  
 
The topic will focus on concept of sustainable supply chain management adoption. We assure 
you that no sensitive questions will be asked in the survey and you have the right not to 
answer any question you deem inappropriate. Your name and your company will not be 
mentioned within the research. The obtained information will be handled discreetly.  
 
 
In the event, that you may feel in anyway uncomfortable with any aspects of the survey, 
please inform researcher of this project, Chao Rujikietkumjorn at +(61 3) 9925 
1134, chao.rujikietkumjorn@rmit.edu.au, or his supervisor Professor Shams Rahman +(61 3) 
9925 5530, shams.rahman@rmit.edu.au, Dr. Ferry Jie +(61 3) 9925 
5812, ferry.jie@rmit.edu.au. We will discuss your concerns and suggest appropriate follow 
up, if necessary. 
 
 
The research will have no direct benefit to you and your company. The only inconvenience 
will be the loss of your time for the answering of the survey questions.  
 
 
The returned, answered survey questions will be kept on the computer at RMIT University, 
which is kept in a secure location and passworded at all times. The collected data will only be 
used for the purpose of research. All the obtain data will be de-identified be for storing, hence 
none of your personal information, including name/company will be disclosed in any 
publication. The information drawn from the data will be used in the researcher’s thesis, for 
the completion of the researcher’s doctorate degree at RMIT University. This may include 
conference presentations and journal articles.  
 
 
The collected data will be kept securely at RMIT for a period of five years upon the 
completion of the thesis before being destroyed. You have the right to understand the process 
and the finding of the study. Upon request, summary of the research can be made and send to 
you after the completion of the research.  
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If you choose to participate in this research you have the right to: 
Withdraw your participation at any time.  
Have any unprocessed data withdrawn and destroyed, provided it can be reliably identified 
and doing so induce any risks for the participant.  
Have any questions answered at any time.  
If you have any questions, please contact the researcher of this project, Chao Rujikietkumjorn 
at +(61 3) 9925 1134, chao.rujikietkumjorn@rmit.edu.au, or his supervisor Professor Shams 
Rahman +(61 3) 9925 5530, shams.rahman@rmit.edu.au, Dr. Ferry Jie +(61 3) 9925 
5812, ferry.jie@rmit.edu.au. 
 
Yours sincerely 
 
Chao Rujikietkumjorn, 
RMIT University, School of Business IT and Logistic 
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Part A: Organisation Profile 
 
The following information requires personal details of the respondents as well as his/her 
organisation. Please indicate your answer by ticking the box provided. 
 
What is your position in the organisation? 
 
Supply chain manger  
Operation manager  
Environmental manager  
Others (please specify) _________________  
 
Logistics manager  
Warehouse manager 
Managing director  
 
What is your level of education? 
 
Post-graduate 
Graduate  
Diploma  
Post-secondary 
Secondary  
 
How many years have you worked? 
 
<5 years  
5-10 years  
11-15 years  
16-20 years 
>20 years 
 
Years of experience working in supply chain management/logistics/warehousing 
 
<4 years  
5-8 years  
9-12 years  
13-16 years 
17-20 years 
>20 years 
 
Which industry does your organisation belong to? 
 
Automotive 
Electronics and electrical 
 
What is the average annual revenue of your organisation? 
 
< 50 million 
51-100 million 
101-500 million 
501-1000 million 
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>1000 million 
 
How many employees (approximately) in total does your organisation have? 
 
<20 
21-50 
51-100 
101-200 
201-500 
501-1000 
>1000 
 
Where do you export your products to? 
 
China 
Japan 
US 
Europe  
Others (please specify) _________________  
 
What is the ownership of your organisation? 
 
Thai 
Foreign  
Joint venture 
 
What is the percentage of joint venture ownership of your organisation? 
 
Thai over 50% 
Foreign over 50% 
 
What types of certification does your organisation have? (tick more than one answer if required) 
 
Eco-management and audit scheme (EMAS) 
ISO 9001 
ISO 14001 
ISO 26000 
Others (please specify) _________________  
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Part B: Sustainable Supply Chain Management (SSCM) Adoption 
Variable Definition and Question  
Attitude  
Organisational beliefs  
 
Organisational beliefs refer to the beliefs and knowledge of the 
organisational managers concerning environmentally sustainable 
innovation. This includes the interest and awareness of managers 
regarding the concept of waste development and disposal.  
Q1 My organisation considers sustainable supply chain 
management to be  
 
 Non-beneficial 1 2 3 4 5 6 7 Extremely beneficial 
 
Environmental pressure The environmental aspect refers to organisational perception of waste 
management and environmental protocols in general. Organisations 
may have the incentive/strategy to reduce unnecessary waste to 
improve their current structures. Likewise, an organisation will assess 
the possible outcome of the adoption, whether or not it will improve 
the current situation  
Q2 My organisation considers sustainable supply chain 
management to be __ to the environmental management 
 
 Non-beneficial 1 2 3 4 5 6 7 Extremely beneficial 
 
Supply chain economy 
pressure 
The supply chain economy aspect refers to the perceived possible 
outcomes of a sustainability-linked adoption for the current/existing 
supply chain. This is regardless if the sustainable innovation will 
affect the use of resources (including financial, human, time and 
effort) and restrain current activities (either financially and/or other 
resources).  
Q3 My organisation considers sustainable supply chain 
management to be__ to the organisational objectives 
 
 Non-beneficial 1 2 3 4 5 6 7 Extremely beneficial  
 
Subjective Norm  
Market influence In order to survive in today’s market, organisations are forced to be 
competitive. The ‘competitive’ concept has spread to the area of 
environmental sustainability, and thus by adopting sustainable supply 
chain management an organisation can retain its competitiveness.  
Q4 My organisation considers the competitiveness of the market, in 
doing so adopt sustainable supply chain management practices 
 
 Strongly disagree 1 2 3 4 5 6 7 Strongly agree 
 
Community influence 
 
  
The community/public in today’s society can pressure organisations 
to engage in a ‘greener’ way of doing things. For example, activists 
and social pressure groups can pressure organisations to adopt and 
implement a sustainable innovation. This includes stakeholders and 
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NGOs 
Q5 My organisation considers community demands and 
organisational image to be important, in doing so adopt 
sustainable supply chain management practices 
 
 Strongly disagree 1 2 3 4 5 6 7 Strongly agree 
 
Customer influence Customers in both B2C and B2B have raised their awareness to 
organisations and their environmental impact, thus customers are 
demanding environmentally friendlier products and operations. For 
example, buyers may require the organisation to have ISO 14001 
certification. 
Q6 My organisation considers the importance of customer’s 
demands in adopting sustainable supply chain management 
practices 
 
 Strongly disagree 1 2 3 4 5 6 7 Strongly agree 
Governmental influence As environmental concerns escalate, organisations are often pressured 
by the government (domestically and internationally) to reduce their 
environmental damage. These mandatory rules and regulations can 
include general environmental laws or more specific laws that refer to 
product end-of-life requirements. 
Q7 My organisation is influenced by the governmental regulations 
to engage in sustainable supply chain management practices 
 
 Strongly disagree 1 2 3 4 5 6 7 Strongly agree 
Perceived behavioural 
control 
 
Financial capability It is sometimes costly to adopt a sustainable supply chain structure 
and organisations may not have enough capital to devote to 
sustainable innovation. An environmental strategy often yields profits 
in the long run, but organisations may not survive to see the benefits, 
hence the idea could be discarded. For example, an organisation may 
need to purchase new machinery. 
Q8 My organisation considers financial capability to be an important 
component in order to adopt sustainable supply chain management  
 
 Strongly disagree 1 2 3 4 5 6 7 Strongly agree 
 
Q9 My organisation has the financial capability to 
support the adoption of sustainable supply chain 
management practices 
 
 Strongly disagree 1 2 3 4 5 6 7 Strongly agree 
Technological capability Even though an organisation may have the incentive to adopt a 
sustainable supply chain management structure, without the 
technology needed, it can be difficult to do so. For example, a small 
organisation may not have the technology necessary to produce 
cleaner products. A superior technology may allow an organisation to 
reduce the materials needed, energy, and resulting pollution. 
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 Q10  My organisation considers technological capability to be an 
important component in order to adopt sustainable supply chain 
management 
 
 Strongly disagree 1 2 3 4 5 6 7 Strongly agree 
 
Q11  My organisation has the technological capability to support the 
adoption of sustainable supply chain management practices 
 
 Strongly disagree 1 2 3 4 5 6 7 Strongly agree 
Supplier’s collaboration As part of a supply chain network, a single organisation may find it 
difficult to achieve any environmental innovation without the 
participation of suppliers and customers. In order to successfully 
adopt and implement a sustainable innovation, a high level of 
collaboration is needed. Hence suppliers/partners may encourage the 
focal organisation to adopt sustainable supply chain management 
(follow their structure) and vice versa. For example, without access to 
environmentally friendlier materials from the suppliers, the focal 
organisation may find it difficult to pursue a sustainable innovation 
strategy. 
Q12  My organisation considers supplier’s collaboration to be an 
important component in order to adopt sustainable supply chain 
management 
 
 Strongly disagree 1 2 3 4 5 6 7 Strongly agree 
 
Q13  My organisation has the support and cooperation from our 
suppliers to adopt sustainable supply chain management 
practices  
 
 Strongly disagree 1 2 3 4 5 6 7 Strongly agree 
Behaviour - Intention Likelihood that an organisation will adopt a strategy that will involve 
radical changes that favour an environmentally sustainable 
innovation, such as changes in product design, materials, and 
manufacturing processes. 
Q14 My organisation has plans to adopt sustainable supply chain 
management  
 
 Unlikely 1 2 3 4 5 6 7 Likely 
 
Q15 My organisation has plans to adopt sustainable supply chain 
management practices in our product design 
 
 Unlikely 1 2 3 4 5 6 7 Likely 
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Q16 My organisation has plans to adopt sustainable supply chain 
management practices in our production line 
 
 Unlikely 1 2 3 4 5 6 7 Likely 
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Appendix 3: Descriptive statistics of all the questionnaire items for the automotive industry and electrical/electronics industry 
combined 
 
Descriptive Statistics 
 
N Minimum Maximum Mean Std. Deviation Skewness Kurtosis 
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 
Beliefs 173 1 7 5.43 1.058 -.554 .185 .827 .367 
Environment 173 3 7 5.41 1.005 -.411 .185 -.113 .367 
Economy 173 3 7 5.54 .961 -.284 .185 -.384 .367 
Market 173 3 7 5.53 .986 -.294 .185 -.521 .367 
Community 173 2 7 4.94 1.165 .069 .185 -.720 .367 
Customers 173 3 7 5.72 1.143 -.714 .185 -.329 .367 
Government 173 1 7 3.78 1.050 .543 .185 .079 .367 
Importance of Finance 173 2 7 5.03 1.002 .117 .185 -.109 .367 
Capability to Finance 173 2 7 5.13 1.115 -.062 .185 -.305 .367 
Importance of Technology 173 3 7 5.38 .997 -.648 .185 .058 .367 
Capability of Technology 173 2 7 5.01 1.164 -.302 .185 -.590 .367 
Importance of Suppliers 173 3 7 5.36 .888 -.167 .185 -.202 .367 
Supplier Cooperation 173 2 7 4.75 1.002 .214 .185 -.205 .367 
Intention Behaviour 173 4 7 5.44 .904 .064 .185 -.759 .367 
Intention in Design 173 4 7 5.34 .929 .030 .185 -.921 .367 
Intention in Production 173 3 7 5.09 1.028 .085 .185 -.974 .367 
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Appendix 4: t-test for phase one and phase two of the data collection 
 
Independent Samples Test 
 
Levene's Test for Equality of 
Variances t-test for Equality of Means 
F Sig. t df 
Sig. (2-
tailed) 
Mean 
Difference 
Std. Error 
Difference 
95% Confidence Interval of the 
Difference 
Lower Upper 
Beliefs Equal variances 
assumed 
.306 .581 1.493 171 .137 .240 .161 -.077 .557 
Equal variances not 
assumed 
  1.490 166.105 .138 .240 .161 -.078 .558 
Environment Equal variances 
assumed 
.080 .778 2.489 171 .014 .376 .151 .078 .674 
Equal variances not 
assumed 
  2.477 163.350 .014 .376 .152 .076 .676 
Economy Equal variances 
assumed 
1.376 .242 2.005 171 .046 .291 .145 .005 .578 
Equal variances not 
assumed 
  2.023 170.801 .045 .291 .144 .007 .576 
Market Equal variances 
assumed 
.027 .869 1.383 171 .168 .207 .150 -.089 .503 
Equal variances not 
assumed 
  1.378 164.338 .170 .207 .150 -.090 .505 
Community Equal variances 
assumed 
.016 .900 1.262 171 .209 .224 .177 -.126 .574 
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Equal variances not 
assumed 
  1.259 165.354 .210 .224 .178 -.127 .575 
Customers Equal variances 
assumed 
2.446 .120 .159 171 .874 .028 .175 -.317 .373 
Equal variances not 
assumed 
  .158 157.827 .875 .028 .177 -.321 .377 
Government Equal variances 
assumed 
1.020 .314 1.541 171 .125 .246 .159 -.069 .561 
Equal variances not 
assumed 
  1.529 160.418 .128 .246 .161 -.072 .563 
Importance of Finance Equal variances 
assumed 
3.194 .076 1.789 171 .075 .272 .152 -.028 .572 
Equal variances not 
assumed 
  1.762 152.487 .080 .272 .154 -.033 .576 
Capability to Finance Equal variances 
assumed 
.750 .388 1.145 171 .254 .194 .170 -.141 .530 
Equal variances not 
assumed 
  1.138 162.406 .257 .194 .171 -.143 .532 
Importance of 
Technology 
Equal variances 
assumed 
1.122 .291 1.925 171 .056 .290 .151 -.007 .588 
Equal variances not 
assumed 
  1.938 170.342 .054 .290 .150 -.005 .586 
Capability of 
Technology 
Equal variances 
assumed 
2.250 .136 1.384 171 .168 .245 .177 -.104 .594 
Equal variances not 
assumed 
  1.396 170.769 .164 .245 .175 -.101 .591 
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Importance of 
Suppliers 
Equal variances 
assumed 
.958 .329 1.260 171 .209 .170 .135 -.097 .437 
Equal variances not 
assumed 
  1.258 165.857 .210 .170 .136 -.097 .438 
Supplier Cooperation Equal variances 
assumed 
1.641 .202 1.892 171 .060 .287 .152 -.012 .587 
Equal variances not 
assumed 
  1.897 168.734 .059 .287 .151 -.012 .586 
Intention Behaviour Equal variances 
assumed 
1.037 .310 3.640 171 .000 .485 .133 .222 .748 
Equal variances not 
assumed 
  3.673 170.797 .000 .485 .132 .224 .746 
Intention in Design Equal variances 
assumed 
2.257 .135 1.679 171 .095 .237 .141 -.042 .515 
Equal variances not 
assumed 
  1.693 170.652 .092 .237 .140 -.039 .513 
Intention in Production Equal variances 
assumed 
.534 .466 2.417 171 .017 .374 .155 .068 .679 
Equal variances not 
assumed 
  2.431 170.088 .016 .374 .154 .070 .677 
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Appendix 5: t-test for the automotive and electrical/electronic industries 
 
Independent Samples Test 
 
Levene's Test for Equality of 
Variances t-test for Equality of Means 
F Sig. t df 
Sig. (2-
tailed) 
Mean 
Difference 
Std. Error 
Difference 
95% Confidence Interval of the 
Difference 
Lower Upper 
Beliefs Equal variances 
assumed 
.019 .892 
-
4.853 
171 .000 -.749 .154 -1.054 -.445 
Equal variances not 
assumed 
  -
4.737 
133.651 .000 -.749 .158 -1.062 -.437 
Environment Equal variances 
assumed 
.547 .460 
-
5.650 
171 .000 -.812 .144 -1.096 -.528 
Equal variances not 
assumed 
  -
5.716 
151.474 .000 -.812 .142 -1.093 -.531 
Economy Equal variances 
assumed 
.522 .471 
-
3.593 
171 .000 -.519 .144 -.803 -.234 
Equal variances not 
assumed 
  -
3.595 
146.098 .000 -.519 .144 -.804 -.233 
Market Equal variances 
assumed 
5.538 .020 
-
4.244 
171 .000 -.620 .146 -.908 -.332 
Equal variances not 
assumed 
  -
4.367 
158.983 .000 -.620 .142 -.900 -.339 
Community Equal variances 
assumed 
.137 .712 
-
3.880 
171 .000 -.675 .174 -1.018 -.331 
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Equal variances not 
assumed 
  -
3.924 
151.324 .000 -.675 .172 -1.014 -.335 
Customers Equal variances 
assumed 
10.508 .001 
-
4.780 
171 .000 -.799 .167 -1.129 -.469 
Equal variances not 
assumed 
  -
4.995 
164.780 .000 -.799 .160 -1.115 -.483 
Government Equal variances 
assumed 
1.579 .211 .124 171 .901 .020 .164 -.302 .343 
Equal variances not 
assumed 
  .129 161.624 .898 .020 .158 -.291 .332 
Importance of Finance Equal variances 
assumed 
.971 .326 
-
2.033 
171 .044 -.314 .154 -.618 -.009 
Equal variances not 
assumed 
  -
2.029 
145.014 .044 -.314 .154 -.619 -.008 
Capability to Finance Equal variances 
assumed 
1.449 .230 
-
4.861 
171 .000 -.791 .163 -1.113 -.470 
Equal variances not 
assumed 
  -
4.843 
143.893 .000 -.791 .163 -1.114 -.468 
Importance of 
Technology 
Equal variances 
assumed 
4.101 .044 
-
4.553 
171 .000 -.667 .147 -.957 -.378 
Equal variances not 
assumed 
  -
4.754 
164.518 .000 -.667 .140 -.944 -.390 
Capability of 
Technology 
Equal variances 
assumed 
2.629 .107 
-
2.945 
171 .004 -.521 .177 -.870 -.172 
Equal variances not 
assumed 
  -
3.047 
161.241 .003 -.521 .171 -.858 -.183 
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Importance of 
Suppliers 
Equal variances 
assumed 
.053 .818 
-
4.265 
171 .000 -.561 .132 -.821 -.301 
Equal variances not 
assumed 
  -
4.329 
152.924 .000 -.561 .130 -.817 -.305 
Supplier Cooperation Equal variances 
assumed 
6.785 .010 -.394 171 .694 -.061 .156 -.369 .247 
Equal variances not 
assumed 
  -.373 118.967 .710 -.061 .165 -.387 .265 
Intention Behaviour Equal variances 
assumed 
4.055 .046 
-
3.489 
171 .001 -.475 .136 -.743 -.206 
Equal variances not 
assumed 
  -
3.365 
127.569 .001 -.475 .141 -.754 -.196 
Intention in Design Equal variances 
assumed 
3.735 .055 
-
3.238 
171 .001 -.455 .140 -.732 -.178 
Equal variances not 
assumed 
  -
3.137 
129.783 .002 -.455 .145 -.742 -.168 
Intention in Production Equal variances 
assumed 
1.048 .307 
-
3.263 
171 .001 -.507 .155 -.813 -.200 
Equal variances not 
assumed 
  -
3.228 
140.335 .002 -.507 .157 -.817 -.196 
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Appendix 6: Partial least squares model of the automotive industry and electrical/electronics industry combined 
 
First PLS model of the automotive industry and electrical/electronics industry 
combined 
Final PLS model of the automotive industry and electrical/electronics 
industry combined 
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Appendix 7: Partial least squares model for the automotive industry  
 
First PLS model for the automotive industry  Final PLS model for the automotive industry  
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Appendix 8: Partial least squares model for the electrical/electronics industry 
 
First PLS model for the electrical/electronics industry  Final PLS model for the electrical/electronics industry 
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Appendix 9: Measurement model 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Measurement model of the automotive industry and electrical/electronics industry combined 
 
Measurement model of the automotive industry 
 
Measurement model of the electrical/electronics industry 
 
231 
 
Appendix 10: Cross-loading 
 
 
Cross-loading examination of the automotive industry and electrical/electronics industry combine 
 
Fornell-Larcker criterion of the automotive industry and electrical/electronics industry combine 
 
Cross-loading examination of the automotive industry  
 
Fornell-Larcker criterion of the automotive industry 
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 Cross-loading examination of the electrical/electronics industry 
 
Fornell-Larcker criterion of the electrical/electronics industry 
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Appendix 11: Collinearity assessment 
 
Collinearity assessment of the automotive industry 
and electrical/electronics industry 
Collinearity assessment of the automotive industry Collinearity assessment of the 
electrical/electronics industry 
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Appendix 12: Path coefficient 
 
Path coefficient of the automotive industry and 
electrical/electronics industry combine 
Path coefficient of the automotive industry 
 
Path coefficient of the electrical/electronics 
industry 
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Appendix 13: R2 for the automotive industry and electrical/electronics industry combined 
 
R2 for the automotive industry and electrical/electronics industry combined 
 
R2 excluding attitude 
 
R2 excluding subjective norm  
 
R2 excluding perceived behavioural control 
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Appendix 14: R2 for the automotive industry 
 
R2 for the automotive industry  
 
R2 excluding attitude 
 
R2 excluding subjective norm  
 
R2 excluding perceived behavioural control 
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Appendix 15: R2 for the electrical/electronics industry 
 
R2 for the electrical/electronics industry  
 
R2 excluding attitude 
 
R2 excluding subjective norm  
 
R2 excluding perceived behavioural control 
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